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HEE PROCEEDINGS 


OF THE 


American Gas Light Association. 


TWENTY-SIXTH ANNUAL MEETING, 


HELD AT THE 
INTERNATIONAL HOTEL, NIAGARA FALLS, N. Y. 
OCTOBER I9TH AND 20TH, 1808. 
First Day—MOoORNING SESSION. 


The Association was called to order at ro o’clock, A. M., by the 
President, Mr..]. B. Crockett. 


The following members were in attendance: 


Honorary Members. 


Barker, Forrest-E.;. = - - Boston, Mass. 
Foote, Allen R., — - - - Vacoma: Park, D.C: 
over Gea - - - New York, N. Y. 


Active Members. 


Adams, Hi C., - . - Philadelphia, Pa. 
Africa, Walter G., - - - Manchester, N. H. 
Barrety we e1., - - - Louisville, Ky. 
Barrett, W. E., - - - -| Ardmore. ba, 
Baxter, Isaac C., - - - Detroit, Mich. 
Beadle, A. B.,  - - : - Philadelphia, Pa. 
Beal, W. R., - - - - New York, N. Y. 
Bigelow, A. F., - - - - Allentown, Pa. 
Blodget. Q@aw.s u's . . Brooklyn, N. Y. 


Boardman, A. E., - - - Macon, Ga. 


Borgner, Cyrus, 
Bowen, W.S.,  - 
Bredel, Frederick, - 
Brownjek epee 
Buckman, James, - 
Burke nisin 

Bush s)ao 
Butterworth, Irvin, 
Callender incre, 5 


Cartwright, William, - 


Cathels, Edmund, - 
Cholarep eke we 
Clark, Walton, - 
ClarkexGes.) /*- 
Clary, Ea Daes - 
Gorbeti. Gils 
Cowdery, E. G.,_ - 
Cowing, John H., 
Cressler, Az Ds, 
Crisfield; J. A. P., 
Crngketts | |. bs - 
Curley, Thomas, 


Daly, DRy 

Dell, John, - - 
Diall, M.N., - - 
Dickey, Ca H.) & 
Dickey, R: B., 
Doherty, H. L., 
Doty, Paul, 
Dunbar,.@. 4H, 


Egner, Frederick, 
Eilbeck; A B., - 
BabenG wine |e 


Flemming, Dudley D., 


BorstalteAvais. - 
Forstall, Walton, 
Fry, 1G G7 2 
Gepries iti, = 
GereuldieGS;5 
Giblin Jey = 


Philadelphia, Pa. 
Newport News, Va. 
Milwaukee, Wis. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Princeton, N. J. 
New York, N. Y. 
Columbus, Ohio. 
New York, N. Y. 
Philadelphia, Pa. 
Hamilton, Ont. 
St. Louis, Mo. 
Philadelphia, Pa. 
Kansas City, Mo. 
Burlington, La. 
Brooklyn, N. Y. 
Milwaukee, Wis. 
Buffalo, N. Y. 
Fort Wayne, Ind. 
Savannah, Ga. 
San Francisco, Cal. 
Wilmington, Del. 


Jersey City, (N. 8 


SeelLouis.. Mo, 
Terre Haute, Ind. 
Baltimore, Md. 
Dayton, Ohio. 
Madison, Wis. 
Grand Rapids, Mich. 
Elgin, Il. 
Norfolk, Va. 
Philadelphia, Pa. 
Toledo, Ohio. 
Jersey City, IN]. 
Montclair, N. J. 
Philadelphia, Pa. 
Lynn, Mass. 
Quebec, Canada. 
Mt; Vernon ines, - 
Thorney 


Glasgow, A. G., 
Glass, S. J., : 
Goodwin, W. W., 
Greenough, M.4S., 
Gribbel, John, 
Guldlin, Olaf N., 
Harbison, J. P.., 
Harper; tz.HHS, 7: 
Harris, J. A., - 
Helme, Wm. E., 
PTerronvyan ARs 


Humphreys, Alex. C., 


Humphreys, C. J. R.. 


Jenkins, E.cH., - 
Jourdan, Jo EH. 
Kellogg, Wal, = 


Keppleman, J. H., - 


Kreischer, G. F;, 
Leach Ha RB’. 
reamed; Git .o- 
ictlen an W ar 
Littelhales, T., - 
Ludlam, Edwin, 
Dynes oslo - 
McDonald, Wm., 
Mcllhenny, John, 
Miller, Alten S., 
Miller, Wm. A., 
Milsted, Wm. N., 
Morrell, E. E., - 
Morton, Fred N., 
Neal, George B., 
Nettleton, C. H., 
Norris, Rollin, - 
Nite gs Bee 
Pearson, W. H., 


Pearson, Win Ir, 


Pinkney, E. A., - 
Poor, Frank B., 
Pra, B..Gs y *- 


London, Eng. 
Milwaukee, Wis. 
Philadelphia, Pa. 
Cleveland, Ohio. 
Philadelphia, Pa. 
Fort Wayne, Ind. 
Hartford) (ct 
Altoona, Pa. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Buffalo, N. Y. 
New York, N. Y. 
Lawrence, Mass. 
Buffalo, N. Y. 
Brooklyn, N. Y. 
Sioux City, Lowa. 
Reading, Pa. 
Newsyv.ork, Neve 
Taunton, Mass. 
Meriden, Conn. 
Akron, Ohio. 
Syracuse, N.Y. 
Brooklyn, N. Y. 
Detroit, Mich. 
Albany, N.Y. . 
Philadelphia, Pa. 
New? York, N;. Y. 
Cincinnati, Ohio. 
New York, N.Y; 
Oak Park, Ill. 
Hoboken, N. J. 
Boston, Mass. 
Derby, Conn. 
Philadelphia, Pa. 
Fall River, Mass. 
Toronto, Canada. 
Toronto, Canada. 
UticaaN YE 
Hackensack, N. J. 
Des Moines, Iowa. 


Prichard,Gaee 
Quinn, A. K., “ - 
Ramsdell, G. G., 
Raynor, C. H., - 
Reichelt;A, F., 
River: higa ey 
Roots, D. T., - 
Rowland, W. L., 
Rusby, J. M., 
Russell, D..R.,° - 
Searle, R. M., 
Shelton a.9H:5)— 
Sisson, HiaNi, 
ALCT bia elute 


Somerville, James, 


Stacey, William, 
etreckéer, vA, 
Summers, T. W., 
‘Thwing, O. O., 


Warmington, D. R., - - 


Watson, Charles, 
Weber, -Oscar B., 
‘Wheeler, F, B., 

White EL Tie 


White, Wm. Henry, - 


Woods, Geo. E., 


Wortendyke, I. F., 


Young, | wih 
Young, John, 
Young, Peter, - 
Young, Robert, 


(Carpenter, HVAs 
GollinsnD Ie, 
Crane, W. M., - 
Eaton, A. B., 
Graves, G. W., - 
Hartenfels, P., 


Lynn, Mass. 
Newport, R. I. 
Philadelphia, Pa. 
Adrian, Mich. 
New York, N. Y. 
Norfolk, Va. 
Connersville, Ind. 
Philadelphia, Pa. 
Jersey City, N. J: 
St. Louis, Mo. 
Atlanta, Ga. 
Philadelphia, Pa. 
Albany, N. Y. 
Milwaukee, Wis. 
Indianapolis, Ind. 
Cincinnati, Ohio. 
Newark, N. J. 
Hornellsville, N. Y. 
St. Louis, Mo. 
Cleveland, Ohio. 
Camden, N. J. 
New York, N. Y.- 
Binghamton, N. Y. 
Portsmouth, Va. 
New York, N. Y. 
New York, N. Y. 
Janesville, Wis. 
Pittsburg, Pa. 
Allegheny, Pa. 
Buffalo, N. Y. 
Pittsburg, Pa. 


Members. 


Allegheny, Pa 
Philadelphia, Pa. 
New York, N. Y. 
Chicago, Il. 
Rochester, N. Y. 
New York, N. Y. 


Hayward, S. F., - - san Newey ork) NAY: 
Henderson, E. H., - - Pittsburg, Pa. 
Konig ote C202 at - - - Fort Wayne, Ind. 
Mansur, J. H., - - - Royersford, Pa. 
McDonald, Donald, - - - Albany, N. Y. 
Norton, Harry A,, - - - Boston, Mass. 
Osius, George, - - - - Detroit, Mich. 
Pave, A: Ua, /- - - - New) York Ney: 
BEarson, fincics 1s - : - Philadelphia, Pa, 
Persons, F. R., - - : Toledo, Ohio. 
Prendergast, D. R., - - - New York, N. Y. 
Roper, G. D., epic : Rockford, IIl. 
Wierls site Keon o/s - - - Chicago, Ill. 
Wharton, Henry, - - - Philadelphia, Pa. 
Wilbraham, John S. - - - Philadelphia, Pa, 


The President introduced Mr. Arthur C. Hastings, Mayor 
of Niagara Falls. | 


Mayor Hastincs:—Mr. President and Gentlemen of the 
American Gas Light Association: When Mr. Jenkins wrote to 
me, asking if I would speak a few words of welcome at the 
meeting of your Association here on the roth inst., I replied that 
it was rather a delicate subject for an outsider to attempt to 
address an Association like this on the matter of gas; but he said 
that you were not at all thin-skinned, and that he had heard of 
other people who had a meter in their own house. So I felt some- 
what easier after this expression by Mr. Jenkins. As a young man, 
I attended Sunday-school for several years, and my teacher was 
the Superintendent of the Gas Works in the place, which was quite 
. a large city, and, by the way, Ihave never since seen a Gas 
Superintendent who was a Sunday school teacher. 

I was seeking information from him and I asked him, how it was 
that they kept track of the amount of gas that they sold, as com- 
pared with the amount that they made, how they made the com- 
parison between the bills collected, and the gas they made. He 
said, ‘‘ Why, we have a large meter in the gas house, and all the 
bills that come in at the end of the year are compared with this 
meter, and there is always an agreement between the two.” Some- 
times I have watched my meter at home, and I judge that it was 
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set by clock work, for I have noticed that it ran right along 
whether the gas was used or not; and when I asked the Superin- 
tendent here how that could be, he said that it was an error, and 
that he would put in a new meter; but the second one he put in © 
was worse than the first. 

The welcome that I would officially extend to you seems really 
unnecessary, for the day itself is all that we can ask for, and it 
seems to have lightened for your benefit. We have had here a 
week of dark and dreary weather, but it has cleared up this morn- 
ing for your especial benefit, and I believe will so continue while 
you are here. 

There is surely a great deal in this city which will be of interest 
to you as manufacturers. We have here two power plants which 
are probably the largest in the world, and they are carrying power 
and light from here to Buffalo and Lockport, and are running the 
cars from twenty-five to thirty miles all around us, by the use of 
Niagara’s power. We believe that we have here a city which will 
in a very few years compare very favorably with any of the cities 
represented by the delegates here to-day. 

I trust that you will make yourselves at home; that you will see 
all that we have to offer inthe way of manufacturing facilities and 
of scenic beauty; and that you will all come here again, individu- 
ally and collectively. The gates of the city are open to you, and 
if any of you want to borrow the keys, I will loan them to you. 


THE PRESIDENT: — Mr. Greenough will reply for the Asso- 
ciation. 


Mr. GREENOUGH:—Mr. Mayor, the President of the Associa- 
tion has pleaded the fact that he is suffering from a severe cold in 
the head, and has asked me to take his place in replying for the 
Association to your welcome. If this were a difficult matter, I 
might plead lack of preparation; but to thank you for your cordial 
welcome to the Association is so easy a thing to do, that I take 
very great pleasure in acting as the Association’s spokesman for 
that purpose. 

I think it may not be improper, Mr. Mayor, to say a word in 
behalf of this Association. I think that the managers of Gas 
Companies when they come together are ordinarily represented 
by the newspapers as a set of ravenous wolves seeking whom they 
may devour. I beg leave to assure you that you have had in your 
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city this summer no more hard working or conscientious set of 
men than those which represent the gas companies here to day. It 
is more than twenty-five years since this Association first com- 
menced, and during that time we have met annually and discussed 
the affairs of our business. I can assure you that the benefit to 
the public from these meetings has been a very great one Twenty- 
five years ago, Ido notthink there was a city in the United States 
that was selling gas for much less than $2.50 per thousand cubic 
feet; now there is hardly a large city in the United States where 
gas is sold for much over a dollar. These meetings have been held 
for the purpose of enabling the members, who are for the most 
part the active managers of gas companies, to compare their notes, 
and to discuss all matters which tend either to the cheapening of 
the product, to its improvement for gas lighting, or to the lessen- 
ing of the cost of distribution. The result has been most distinctly 
and markedly in favor of the public, as well as of the Gas com- 
panies. It was long ago discovered by the managers of Gas com- 
panies that that manager served his company best who also served 
the public best; and that has been the object and aim of the 
American Gas Light Association from its inception up to the 
present day. We have nothing to conceal, Mr. Mayor; there is 
nothing said or done in these meetings which is not open to the 
public, and I beg to offer to you and to any other gentleman who 
is interested in any way in the discussions which may take place 
at this meeting, the entire freedom of our body while we are in 
session here, and we should be glad to see you, and to have you, if 
you see fit to do so, take part in the discussions. In behalf of 
this Association, | thank you most cordially for the welcome you 
have extended to us. 


THE PRESIDENT :—The first business in order will be the read- 
ing of the minutes of the last annual meeting. I think those 
minutes have been printed, and a motion to dispense with the 
reading would be in order. 


Mr. NEAL :—I move that the reading be dispensed with, and 
that the minutes as printed be approved. 


Carried. . 


THE PRESIDENT :—Next in order is the report of the Council 
on Applications for Membership and Transfers of Membership. 
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The Secretary read the following report: 
N1aAGARA Fa.is, October 19, 1898. 


To the American Gas Light Association. 


GENTLEMEN:—Your Council has approved the following appli- 
cations for membership, and submit them to you with a recom- 
mendation that they receive favorable action: 


Proposed for Active Membership. 


Aldrich, W. A., Spokane Falls, Washington, Secretary Spokane 
Falls Gas Light Co. 

Andrews, J. Charles, rgth and Allegheny Avenues, Philadelphia, 
Pa., Superintendent of Meters, United Gas Improvement Co., 
Philadelphia Gas Works. 

Bailey, William, Oskaloosa, Iowa, Secretary and Manager Oska- 
loosa Gas Co. 

Battin, H. S., 4257 Frankford Avenue, Philadelphia, Pa.; Disa 
Superintendent (Distribution) United Gas Tmnrovereane Co. 

*Boore, Louis A., Niagara Falls, N. Y., Secretary Niagara Falls 
Gas Light Co. 


*Buck, H. M., Peru, Indiana, Superintendent Peru American Gas 


Co. 
*Cathels, Wm. M., Brantford, Ontario, Manager Brantford Gas 
Coy iid, 


*Chandler, W. G., 30 North Third Street, Harrisburg, Pa., Agent 
and Superintendent The United Gas Improvement Co., Har- 
risburg Gas Works. 

*Clahan, John J., 133 Whitney Place, Buffalo, N. Y., Superinten- 
dent of People’s Gas Light & Coke Co. 

Clements, John, Red Bluff, California, Secretary Red Bluff Elec- 
tric Light and Gas Co. 

Cline, W. B., Los Angeles, California, President Los Angeles 
Lighting Co. 

Cross, Philip, Detroit Club, Detroit, Mich., Assistant General 
Manager Detroit City Gas Co. 


*Present at Meeting. 
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*Dawes, Beman G., Newark, Ohio, President and Treasurer New- 
ark Gas Light and Coke Co. and Lansing Gas Light Co. 
Donahue, E. J., 813 Drexel Building, Philadelphia, Pa., Con- 
sulting Engineer Sioux Falls Gas Light Co.,Sioux Falls, South 
Dakota. : 

*Douthirt, W. F., 40 Wall Street, New York, N. Y., Assistant Sec- 
retary Buffalo City Gas Co. | 

*Dunderdale, Thos., 23 Sparks Street, Ottawa, Canada, Superin- 
tendent Ottawa Gas Co. 

Dutton, Lewis R., Wyncote, Pa., Superintendent The Jenkintown 
and Cheltenham Gas Co. 

Gartley, Alonzo, 813 Drexel Building, Philadelphia, Pa., Consult- 
ing Engineer Johnstown and Gloversville Gas Co. 

* Hadden, James M., Poughkeepsie, N. Y., Manager Poughkeepsie 
Gas Works. 

Sila Attnur Mis ssroslexender Avenue, “New York,: N. Y.,; 
Superintendent of Distribution, Central Union Gas Co. 

Hofmann, G. Max, Fort Wayne, Ind., General Superintendent 
Fort Wayne Gas Co. 

* Humphreys, James J., Jr., Worcester, Mass., Superintendent Wor- 
cester Gas Light Co. 

*Jones, T. C., Delaware, Ohio, Superintendent and Secretary Dela- 
ware Gas Company. 

Kempf, John, Salt Lake City, Utah, General Manager, Salt Lake 
and Ogden Gas & Electric Light Co. 

*Knapp, Isaac N., zoth and Centre Streets, Omaha, Neb., Super- 
intendent Omaha Gas Co. 

Knight, D. E., Marysville, Cal., President Marysville Gas Co. 

Lawrence, W. F., Trenton, N. J., Superintendent Trenton Gas 
Light Co. 

Littlehales, Thomas G., Hopkinsville, Ky., Lessee and Manager 
Hopkinsville Gas and Lighting Co. 

*Mayers, J. A, 131 Lafayette Avenue, Detroit, Mich., Superinten- 
dent of Streets, Detroit City Gas Co. | 

McLean, George, Dubuque, Iowa, Secretary and Manager, Key 
City Gas Co. 


*Present at Meeting. 
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* Merrifield, L. L.,157 Dowling Avenue, Toronto, Canada, Engineer 
Canadian Gas Association, Engineer Belleville Gas Co., 
Ontario. 


Moore, Northrop, Kansas City, Kansas, Superintendent Wyan- 
dotte Gas Co. 

*Morrison, H. K., Concord, N. H., Superintendent Concord Light 
and Power Co. 

Norton, Walter F., 55 Concord Street, Nashua, N. H., Superinten- 
dent Nashua Light, Heat and Power Co. 

*Parker, Richard Marsh, 420 Market Street, McKeesport, Pa., 
Treasurer McKeesport Gas and Improvement Co. 

Parker, T. R. Napa, Cal., General Manager Napa City Gas Light 
and Heating Co. 

Quilty, C. W., San José, Cal., President San José Light and Power 
Co, 

Rosenthal, Albert, 1315 Filbert Street, Philadelphia, Pa., Sup- 
erintendent of Special Mains, Philadelphia Gas Works, U. 
GLC: . 

Ross, J. Charles, Port Chester, N. Y., Superintendent Westchester 
Gas and Electric Co. 

*Rossman, G. M., Keene, N. H., Treasurer Keene Gas Light Co. 

Scott, William M., Lewiston, Me., Superintendent Lewiston Gas 
Light Co. 

*Shattuck, John D., 720 Ellincott Square, Buffalo, N. Y., Engineer 
of Distribution, People’s Gas Light and Coke Co. 

*Spragle, L. D., Johnstown, N. Y., Superintendent Johnstown and 
Gloversville Gas Co. 

Thomas, John W., Vallejo, Cal., Superintendent Vallejo Gas Light 
Co. ; 

Tuthill, J. B. T., Salem, Oregon, General Manager, Salem Gas Co. 

*Wakeman, EK. A, Batavia, N. Y., Superintendent Consolidated 
Gas and Electric Co. 

*Wales, Harry B., Grand Rapids, Mich., Chief Clerk Grand Rapids 
Gas Light Co. 

*Wells, L. W., Canton, Ohio, Superintendent Canton. Gas Light 
and Coke Co. 


*Present at Meeting. 


As 


*Whipple, Henry S., Rockford, Il. , Superintendent Rockford Gas 
Light and Coke Co. 

*Whittaker, Alan Dean, Paterson, N. J., Assistant Superintendent 
The United Gas Improvement Co. 

*Williams, L. S., 706 North 8th Street, Sheboygan, Wis., Superin- 
tendent Sheboygan National Gas Co. 

*Witherby, Edwin E., Lockport, N. Y., Superintendent and Sec- 
retary Lockport Gas and Electric Light Co, 

*Woodward, Ralph, New Rochelle, N. Y., Superintendent New 
Rochelle Gas and Fuel Co. 


Proposed for Associate Membership. 

Alcott, Franklyn L., Cleveland, Ohio, General Manager and Sec- 
retary The Standard Lighting Co. | 

Atwater, Christopher G., Syracuse, N. Y., Engineer Semet-Solvay 
CG; 

Bartlett, D. Lewis, care Bartlett, Hayward & Co, Baltimore, Md., 
Manufacturer Gas Works Apparatus. 

Battin, William I., 3701 Powelton Avenue, Philadelphia, Pa., Fore- 
man of Mains, West Philadelphia District, Philadelphia Gas 
VVOLKS Ue, Gels C02 

* Bayles, James C., M. E., Ph.D., 14 Cortlandt Street, New. York, 
N. Y., Chief Engineer Bayles Engineering Co. ; 

*Coleman, H. W., 625 Drexel Building, Philadelphia, Pa., Eastern 
Agent, Kerr eee Manufacturing Co. 

* DeHart, J. S.-Jr.,46 Brndge Street, Newark, N.J., Engineer ans 
Isbell- Bates Efe. 

Duck, George F., 1 Broadway, New York, N.Y., Gas Coal Agent, 
Peale, Peacock and Kerr. 

Floyd, James R., Jr., 539 West 2oth Street, New York, N. Y., mem- 
ber of firm of James R. Floyd’s Sons. 

Osborne, Willard B., Allegheny, Pa., Constructing Engineer Riter- 
Conley Co. 

Poole, Herman, Care American Gas Light Journal, 32 Pine Street, 
New York, N. Y., Consulting Chemist and Engineer. 

Summey, D. L., Wyncote, Pa., Engineer The Jenkintown and 
Cheltenham Gas Co. 


*Present at Meeting. 
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Trenkamp, H. J., Cleveland, Ohio, Secretary The Schneider & 
Trenkamp Co. 

*Wehner, R. K., 46 Bridge Street, Newark, N. J., Manager Isbell- 
Forterse co: 


Transfers from Associate to Active. 
Knight, C. S., Murfreesboro, Tenn., Secretary Murfreesboro Gas 
and Electric Light Co. 


Randolph, William W., 3: Nassau Street, New York, N. Y., Assis- 
tant to the President Syracuse Gas Co., N. Y. and City Gas 
Co of Norfolk, Va. 


Number of Applications--"\ctives. aan nee eet 
ASSOCLOL Ge en eee oe 14 

Dota ys yee oe See Ne een eae oe ea 67 
Transfer gaat 32 esc ie ie ee ee 2 


Respectfully submitted for the Council, 
ALFRED E. FORSTALL, Tap eCROckEr, 
Secretary. ' President. 


On motion of Mr. Humphreys, the Secretary was directed o 
cast the ballot of the Association for the election of those named 
in the report. Mr. Neal was appointed teller; the ballot was cast 
by the Secretary as directed, and the applicants were declared 
duly élected members of the Association. 

THE PRESIDENT:—If there are any present whose names have 
been read, I will ask them to rise and be introduced to the mem- 
bers of the Association. Gentlemen, | am very glad to welcome 
you to the Association as members, and I am sure you will all 
become useful members. 

Next in order is the report of the Council on the management 
of the affairs of the Association during the past year. 


The Secretary read the following: 


REPOR ITO, CotnNcLi: 
NIAGARA FALLS, October 19, 1898. 
To the American Gas Light Association. 


GENTLEMEN:— Your Council has the honor to make its annual 
report as follows: 


*Present at Meeting. 
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A separate report upon applications for membership recommends 
the election of 67 applicants. | 

The resignations of ten Active and two Associate members have 
been received and accepted. 

The following list of papers has been approved to be read at 
this meeting: 

“Depth of Fire in a Water Gas Set,” by J. M. Rusby, Jersey 
City, No]: 

‘* Notes on Mains and Main Laying,” by Walton Forstall, Phila- 
delphia, Pa. 

“The Loss of Illuminating Power of 25 to 30 Candle Gas when 
Mixed with Air,” by Dr. E. G. Love, New York, N. Y. 

“Can We Make All Our Business Pay?” by A. E. Forstall, 
Montclair, N. J. i 

‘How Can We Make the Use of Gas for Cooking More Univer- 
sal?” by Henry L. Doherty, Madison, Wis. 


A Committee of the Council has been employed for the past 
year in devising ways and means for carrying on the work of the 
Educational Committee, which Mr. Walton Clark, its Chairman, 
has been compelled to relinquish. Upon their report submitted 
to the Council last night, the Council recommend to the Associa- 
tion that action be taken as follows: 

That a Board of Trustees be formed to administer the funds to 
be collected and to have full charge of the educational work, in- 
cluding the employment of the working force; the Trustees to have 
full authority in the premises. 

That the Board consist of three members appointed by the 
Association from its membership, and of the President and Junior 
Past-President of the Association, ex-officio , vacancies to be filled 
by the Trustees themselves. 

That the three members to be appointed by the Association be 
as follows: Walton Clark, Eugene Vanderpool, W. F. Douthirt. 

That authority be given to the officers of the Association to per- 
form such acts on behalf of the Association as may be necessary 
or desirable in connection with the creation of the Board of Trus- 
tees of the Educational Fund. 

The Council recognizing the self-sacrifice, zeal and ability dis- 
played by Mr. Walton Clark in carrying on the work of the Com- 
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mittee on Education, from February, 1896, to June of this year, 
recommend that the Association pass a special vote of thanks to 
Mr. Clark for his labors in the field, and for demonstrating that 
such an educational scheme can be carried out to the benefit of 
many a deserving man. 

The medal offered by Mr. Beal, to be presented to the writer of 
the best paper presented at each meeting, has been struck off, 
and handed to the Council for presentation, as decided by the 
proper committee. 


Respectfully submitted, 


ALFRED E. FORSTALL, J.uB.-Crockerg, 
Secretary, President. 


To this was appended the following report: 
To the Council of the American Gas Light Association : 


REPORT OF COMMITTEE ON SECRETARYSHIP 
AND ON EDUCATION. 


At the annual meeting in ’96,a Committee was appointed by the 
Council to consider the questions which had arisen in connection 
with the difficulties which had been experienced in properly filling 
the office of Secretary, in view of the large amount of work and 
responsibility attached to the office and of the inability of the 
Association to offer an adequate compensation therefor. 

At the next spring meeting this Committee reported progress. 

At theannual meeting following (’97) this Committee in reporting, 
pointed out the difficulty likely to be soon experienced in the 
carrying on of the work of the Educational Committee, through 
the inability of Mr. Walton Clark to continue his labor of love as 
Chairman and working member of the Committee. This Com- 
mittee then pointed out the possible relationship between these 
two subjects, viz.: the Secretaryship and the Educational Work of 
the Association. 

At the following meeting, spring of this year, this Committee 
laid before the Council a fairly definite scheme for the continu- 
ance of the Educational work through a Board of Trustees, to work 
without compensation, but to be authorized to engage the services 
of a competent Secretary to act as Instructor, the expenses of the 
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Trustees (chiefly the salary of the Secretary) to be met by subscrip- 
tions from Gas Companies and individuals, to extend over five 
years and thus to insure the continuance of the work for that time, 
the amount to be so pledged to be not less than $3,000 per annum. 
This scheme was in general approved by the Council, and this 
Committee was instructed to proceed along the lines so laid out, 
and to report finally at this meeting. 


In accordance with these instructions, your Committee in June 
last issued a circular and subscription form and placed them gener- 
ally before the Gas Companies of the United States and before 
firms and individuals connected with our business. 


In response to this appeal and to the personal appeals made by 
the members of your Committee, annual subscriptions have been 
already pledged to the amount of $3,193. - 


It is to be noted that the response has not been as general as 
might be wished, but your Committee trusts that this may be in 


part corrected by the receipt of further subscriptions now_under 
consideration. : 


In view of the possibility of some of the subscriptions being 
canceled before the five years have elapsed, your Committee con- 
siders that it is extremely desirable that the subscription list should 
be kept open. Any amount which may be obtained in excess of 
the anticipated requirements can be well invested as a permanent 
fund to form the nucleus for the subscriptions five years hence, 
when, we feel sure, the value of this work will have been demon- 
strated, and the necessity for continuing it will be manifest. 


It is also desirable that we should have something in excess of 
the $3,000 per year, for it is contemplated that this amount will 
be required for the salary of the Board’s permanent Secretary, and 
the Board will be at some little expense for printing and postage, 
which has in the past amounted to about $250 a year. This item, 
it is quite likely, will be necessarily increased, and certainly will 
be, if the class increases in size, as now appears probable. 

The Association for the three years past has reimbursed the 
Educational Committee for its actual cash expenditures in this line, 
and we might therefore continue to ask the Association to appro- 
priate sufficient to cover these petty expenditures. The Associa- 
tion can well afford to appropriate $250 per year for this purpose, 
and we suggest a recommendation to this effect. 
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One of the objections your Committee has had to meet in filling 
up the subscription list, has been the reluctance of some, and es- | 
pecially individuals, to pledge themselves to an annual payment 
extending over such a considerable time as five years. We would 
therefore suggest the advisability of endeavoring to obtain subscrip- 
tions of lump sums, to be paid in without pledge as to the future, 
it being understood by the Trustees that such amounts shall either 
go with a general fund, the interest alone of which shall be used, 
or that not more than one-fifth of such lump-sum-subscriptions 
shall be appropriated in any one year. This has been the disposi- 
tion of the lump-sum-subscriptions alreadyjmade. We feel sure 
that if this feature is clearly placed before the members of the As- 
sociation, either by this Committee or by the Trustees, when ap- 
pointed, the result will be to considerably swell the subscription 
list, and to considerably widen the interest in the scheme. 

Your Committee suggests that the Council recommend to the 
Association the formation of a Board of Trustees to administer the 
funds to be collected and to have full charge of the Educational 
work, including the employment of the working force; the Trus- 
tees to have full authority in the premises. | 


We would further suggest that the Council recommend that the 
Board consist of three members appointed by the Association from 
its membership, and of the President and Junior Past-President of 
the Association, ex-officio, vacancies to be filled by the Trustees 
themselves. 


Your Committee further suggests that the Council recommends 


to the Association the following members for the Board of 
Trustees : 

WALTON CLARK, 

EUGENE VANDERPOOL, 

Woota DOULHIRG: 


We further suggest for recommendation to the Council that 
authority be given to the Officers of the Association to perform 
such acts on behalf of the Association as may be necessary or de- 
sirable in connection with the creation of the Board of Trustees 
of the Educational Fund. 

Your Committee, while not charged with responsibility in the 
matter of the selection of a proper person to act as Secretary of the 
Board of Trustees, found it necessary to look far enough into this 
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question to determine whether or no the proper man could be 
obtained at the salary contemplated, viz.: $3,000 per annum. We 
also found that many of the subscribers wished to be assured that 
the proper material was available. 

Recognizing the desirability of coupling together the work of 
the Secretaryship of the Association with this Educational Work in 
case the Secretary of the Association was a man properly equipped 
by training and temperament for the Educational Work, and recog- 
nizing that the present Secretary is peculiarly fitted to fill both 
offices, we felt warranted in sounding him on the subject, and we 
are happy to be able to report that if he is appointed to both of 
these offices, he will be prepared to take up the work and devote 
himself almost exclusively to the duties of the two offices. He 
will under these circumstances expect to do consulting work, but 
his first care will be the work of the Association and of the Educa- 
tional Board. It is understood that if this arrangement is consum- 
mated Mr. Forstall will receive the same salary from the Associa- 
tion as at present, and will be reimbursed for cash expended for 
printing, postage, etc., as at present. He would expect to hire an 
office in New York City at his own expense, and would establish 
therein headquarters for the Association and for the Educational 
Boagd. 

In concluding this report, we wish to again refer to the self sacri- 
fice, zeal and ability displayed by Mr. Walton Clark in carrying 
on the work of the Committee on Education from February, 1896, 
to June of this year. Few understand the amount and quality of 
this work. 

We suggest that the Council recommend to the Association a 
special vote of thanks to Mr. Clark for his labors in the field, and 
for demonstrating that such an educational scheme can be carried 
out to the benefit of many a deserving and struggling man. 


Respectfully submitted, 


ALEX. C. HUMPHREYS, 
CHARLES H. NETTLETON, 
GEORGE G. RAMSDELL, 


Committee. 
Niagara Falls, October 18, 1898. 


On motion of Mr. Shelton the report was accepted and its 
recommendations adopted. 
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The Secretary read the following report of the Treasurer and 
Secretary, and the report of the Finance Committee, which were, 
on motion of Mr. White, received and placed on file. 


Report OF TREASURER FOR YEAR ENDING SEPT. 30, 1898. 


heceipts. 

Duesiforveartr 69 ttiaa; Giciee eee eee $ 5 00 

. TOQ 2 Uiivie 2 eloh- peut ot eee 5 00 

- TOQS vache duews tt eee eee eee 5 00 

ie LS 9A 20-6) ~-We\inekat enka ee 5 00 

a: ESQ 50 t-te ee eee Z5u0o 

45 TOO6 Seg. es ape eee ees 55 00 

of elt) RN es ech OS. SS 115 00 

ay CEOS Tats ERS ia, tet cee 1,825 00 

4 1900 22 Mo ane Eee bees I5 00 
$2,055 oo 
Initiation tees, memberselected Oct-20, 6062.5. se 270 00 
Sale@vols Proceedings). vy 2 etme PD Hs ae eee ge vk ois 
Interest; onibankedepositaa ia), pero teem ree Il 72 
Advertisements in Quarterly Proceedings /..-........ 60 00 
Total -receipts::a. ihe eet pete eee ene eee $2,451 47 
Cash balancefrom@lastiyeariae. sree rene Boe 
otal oi six! tee ee a $2,739 19 

Lixpenditures. 

Expense of/2ctheAnnual Meeting cmc. eee ee $ 70 go 
Report of zythAnnual Meeting: “3. So We ete 207 60 
Report of Council Meeting, Oct. 19, 1897....-..-..-- 32.50 
Eexpense/of Committee:of, Education): of fe 2s eee 206 26 

Expense of C. H. Nettleton, President for Telegrams, 
ete, 25th Annual: Mectiie 200 ye eet ee cere 5 go 
Publishing Proceedings, qyV.0les ul Vy nereiie 2 ee ee 807 75 
Distribution! of Proceedings). V Ol. gk) geen eee oe 81 00 
Expense of Council Meeting, May 17, 1898 .... ..-.- 45 00 
Report of Council. Meeting, May 17.01690 24). ene II 00 


salary Of Secretaryeand | ceasitetyn. ee tone ee 600 00 
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Rake Bente pe eOtivon ala eeting {iy iia.+ che deers 17 00 
Sunscripions to publications... 22.0 7.,, fives 7 14 
Bindi peo Gasp udp Ourmalsrs 56). s8 ove ata oe 20 75 
Etivanice-COPIeS Of haDeton ne 1... - <)- Se ea 48 75 
Piston gad vaANe@coplecua cnt 74.0. Abel. FL 1002 
Circulars, Programs, etc., for 25th Days Meeting. - Bango 
Nevers aipe ba CeSmaett Wann cher stendee ih i. sia w «a )e sae ae 98 50 
Stationery, etc.,as per vouchers and P. C. uit me Sass 24 26 
VARA E TS a Re ERS 88 ee Ol Se ey ee a 9 15 
LOS O) CRIES oe oS Reet TA cs = Pe es Perea na eens LZ 
IG CLE MCN GCG is ee ata acute MC Merch Bias 6) ithe eS « PAS es 
Postage stamps, stamped envelopes and registry ...... 76 18 
SR CEC MIO LAVOLEEN Vice et ete Me es hise tet ture 3 ates. 3-00: 
$2,459 25 

Net balance, per check-book........... $48 16 

Gash bandsvom Lreasurer st. Ge 20 06 

Washiilyoavingsvbank fe state <t. 5. , D2 
; MIB) OM 
$2,739 19 


Respectfully submitted by 


ALFRED E. FoRSTALL, Zveasurer. 


Nracara Fatts, N. Y., October 18, 1898. 


To the President and Members of the American Gas Light Asso- 
ciation : 

GENTLEMEN: —The undersigned members of your Finance Com- 
mittee have duly examined the books, accounts and vouchers of 
the Treasurer of this Association for the year ending September: 
30, 1898, and have found the same to be correct. 


ALEX. C. HUMPHREYS, Chairman, 
Gro. G. RAMSDELL, 
Pere RA ET 

finance Committee. 


The Secretary read the following Membership Report for the 
year ending September 30, 1898, which was, on motion of Mr. 
White, received and placed on file. 
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MEMBERSHIP REPORT OF SECRETARY FOR YEAR ENDING 
SEPTEMBER 30, 1898. 


Flonorary Members. ¢ 
Onmoll -Octobenii 8.97.22. 2.7. eee eee 7 
Elected Octobenao, 28990. Jas. dass eee ae eee 2 
On Toll Septem perso gm o0G. ee tree eee 9 
Active Members. 
OntrolhOctaper Tt i807 ces hte ee oe eee ae o75 
Blected, Octoberi20,1 807% vies ee et ee 19 
Reinstated October’ 20,1807 2. ee renee I 
393 
DroppedsNovember 571500.. =a een 6 
Failed to: qualtvay .\. ec ocean ee tee I 
Resigned: during year.) sne eee Nea SN IO 
Died during: ears 2 ye eee 7 
Onirollseptembers0, Soe eee ae are 369 


Associate Members. 


On:roll October 1, 1307 n cre ee eee ee ay, 
Elected. October/20;¢180 78.2. te ee 


66 
Dropped, November 5 31507 iene eee I 
Resigned dumneavean oc ee eer eee ee 2 
3 
On rolhSeptempen 30. 1000"... er: igs 63 
Total membership September 30, 1897. -.-...7-..... 441 
Deceased. 


Active member, Wm. L. Proctor, Ogdensburg, N. Y., Novem- 
ber 17, 1897. 

Active member, J. F. Rogers, Boston, Mass., December 18, 1897. 

Active member, Geo. D. Cabot, Lawrence, Mass., January 18, 
1898. 
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Active member, John Tracey, Poughkeepsie, N. Y., March 19, 
1898. 


Active member, Clefford L. Slade, Port Chester, N. Y., May 18, 
1898. 


Active member, Wm. Gardner, Pittsburg, Pa., August 5, 1898. 
Also Fred W. Norton, whose death was recorded last year. 


RESIGNED. 
Active. 

Abs FES SAYS La le Cote ha gM Sk ia er cue yy aie eae Poughkeepsie, N. Y. 
Als Vi crreeee IY CLOTS Claes mr a Perens te co ceo a East Boston, Mass. 
Geo gbAave yc stort Seg Bak eh ee Washington, D. C. 
OMNES CLOW) stare ate atte, ehh eit tee so Clinton, Mass. 
FOL es RCL ATIICLS te teers eet eter Sey cae PUTCO, IN | 
ROL EL ALCL: cen! fer Map eect, aoe oe et Cripple Creek, Col. 
elias mune USOT ae ne ee et ge Cans Chicago, Ill. . 
Siontas.Cr  7alioCel mete eee a dy S. Washington, D.C. 
Hee MICO Carte cee nd eee ere ss el os oe Salem, Mass. 
Peer OU IW OOUs ereveettacre ciate 2 ts Meine Ss - Baltimore, Md. 

Associate, 
Crete ine iainiee sees se tot eats Soe tear! Chicago, III. 
Igarly sc ba kage Beet pie ae: New York, N. Y. 

DROPPED. 

Active. 

PAPAL WOOU) eed erlens ooeer te) cry ee ae pias Plymouth, Mass. 
Eo CUE eveve te Se ook Aen Semae eee ee eee epee Ware, Mass. 
Vie ee PC OA ee eRe ets oh eet ald ol oe Rutherford, N. J. 
VV ees 4k, MOPS ela rege hae grey to ee era Philadelphia, Pa. 
ee EEN eI Se Aina a a eran Pee Boston, Mass. 
a eee USSC Lene tte msl tstataue 3 = = = eRe bets Colorado Springs, Col. 

Associate. 
Jerome bo Gray ee eet tk Pree eel Philadelphia, Pa, 


Respectfully submitted by 
ALFRED E. FORSTALL, 
Secretary. 
Monvc.alr, N. J., Sept. 30,1898. 
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THE PRESIDENT: —Next will be the report of the Committee on 
Education of which Mr. Clark is Chairman: 


Mr. Clark read the following report : 


To the American Gas Light Association : 


GENTLEMEN :—Your Committee have toreport as follows: Dur- 
ing the class year, beginning December 1, 1897, there was issued 
to the students of the Class but one list of questions and answers. 
The Committee regret to have to report that, owing to press of 
other duties upon the members of the Committee, they were un- 
able to carry the work of the Class beyond the issuing of this first 
series of questions and answers, Realizing that the continuation 
of the Class depends upon the securing for it the entire services of 
some one competent person, an effort has been made during the 
year to secure a fund for the employment of a suitable man for 
this work, and to insure the carrying on of the work during the 
next five years. A report of the success of this attempt will be 
made you by Mr. Alex. C. Humphreys, who is Chairman of the 
Committee appointed to make the effort to secure the funds re- 
ferred to above. 


The Class at the beginning of the year, December 1, 1897, 
numbered fifty-six. ‘Those who answered the first list of questions, 
and who may properly be regarded as the members of the Class 
as at present existing, numbered fifty-nine. 


There are eighteen applications on hand for membership for the 
year beginning December 1, 1808. 


If the present members of the Class continue their membership, 
the Class at the beginning of the new year will number at least 
seventy-seven. Itjs probable that applications will come in be- 
tween now and the rst of December. 


The interest in the work has continued and there were many 
expressions of regret from members of the Class when it was de- 
cided that, temporarily, the work would have to be abandoned. 
These men are now all anxiously awaiting your action. Upon 
the success of the plan referred to above, for securing the services 
of some person to carry on the work, will depend the cpportunity 
of these men to continue a work from which they have been de- 
riving great benefit and which they would be very sorry to lose. 
The benefits to the members of the GJass and (your Committee 
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believe) to the American Gas Light Association are out of all pro- 
portion to the amount of money expended. 

The expenditures for the Class for the year have been $100.71 
or $1.70 per member per year. 


WALTON CLARK, Chairman, 
ALEX. C. HUMPHREYS, 
Gro. G. RAMSDELL, 
CHARLES H. NETTLETON, 
ALFRED E. FORSTALL. 


APPENDIX TO REPORT OF COMMITTEE ON 
EDUCATION. 


CIRCULAR OF THE EDUCATION COMMITTEE TO MEMBERS OF THE 
PRACTICAL, CLASS, 


To the American Gas Light Association : 


Enclosed herewith are the Committee’s answers to the third list 
of questions, and the fourth and last list of questions of the 1897 
session. 


The Committee had hoped to be able to send out this list in 
August, but the late date of the receipt of the answers of many 
members of the Class has prevented. 


The members who procrastinate in this work are doing an injury 
to themselves, and to others who are more prompt. The limit to 
the work possible for each session has been, and will be, deter- 
mined solely by the industry of the members of the Class. 


This 1897 session will end December rst, next. All answers 
must .be in by December 15. If you have not time to answer 
all the questions by that date, send in such answers as you can 
prepare in the time. Be sure to mail some answers at a date that 
will insure their being in possession of the Committee by Decem- 
ber 15. ‘That is two weeks later than the last day of the session, 
and will correspondingly delay the beginning of next year’s work. 
The Committee hope for more prompt work on the part of the 
Class members who have caused the delays of this year. 


Please note that all communications, answers to questions, etc., 
should be addressed to WALTON CLARK, 813 Drexel Building, 
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Philadelphia, Penna.; and the envelope containing such papers 
should have written on it “ Educational Matter.” 


Also please note that answers should be plainly marked with the 
name of the writer, preferably on the first page. 


The answers to the list of questions herewith enclosed must be 
in the hands of the Committee by the 15th of December. 


November, 1897. 


ANSWERS TO THIRD LIST OF QUESTIONS—1897—SUBMITTED TO 
THE PRACTICAL CLASS OF THE AMERICAN GAs LIGHT ASSO- 
CIATION. THESE ANSWERS, WHERE IN QUOTATION 
MARKS, ARE TAKEN FROM THE ANSWERS SENT IN BY 
MEMBERS OF THE CLASS. IN OTHER CASES 
THE AUTHORITY IS GIVEN. 


1. What is meant by the statement—“ The tank was rendered 
with neat cement ? ” 


Ans. ‘To “render” a wall is to plaster directly upon the wall, 
without the use of lathing. Technically it is to apply one coat. 


‘““Neat Cement’? means cement unmixed; free from adultera- 
tion. ‘Therefore, the statement ‘“ The tank was rendered with neat 
cement” means that the wall and bottom were covered with one 
coat of a mixture of cement and water, without sand, and applied 
directly to the face of the masonry.—Com. 


2. Describe the preparation and use of cement mortar for brick 
work construction, with precautions to be observed to insure 
strength and uniformity. 


Ans. A paste of good hydraulic cement hardens simul- 
taneously and uniformly throughout the mass, and its strength is 
impaired by any addition of sand. The relative quantities of sand 
and cement depend somewhat upon the kind of work and upon 
the conditions of the ingredients when measured. For ordinary 
use, it is customary to add as much sand as is possible without 
making the mortar porous. The proportions may vary from one 
part of cement and two parts of sand to one part of the former and 
four of the latter. 


The proportions of sand and cement are generally measured by 
volumes. In actual work the cement is usually delivered in barrels, 


and consequently the most convenient unit for the cement is a com- 
mercial barrel, while it is most convenient to measure sand loose. 


When the mortar is required in small quantities, as for use in 
ordinary masonry, it is mixed about as follows: about half the 
sand to be used in a batch of mortar is spread evenly over the bed 
of the mortar-box ; and then the dry cement is spread evenly over 
the sand; and finally the remainder of the sand is spread on top. 
The sand and cement are then mixed with a hoe, or by turning and 
returning with a shovel. It is very important that the sand and 
cement be thoroughly mixed. 


The dry mixture is then shoveled to one end of the box, and 
water is poured into the other end. An excess of water is better 
than a deficiency, particularly when a very energetic cement is 
used, as the capacity of this substance for solidifying water is great. 
The sand and cement are then drawn down with a hoe, small quan- 
tities at a time, and mixed with the water until enough has been 
added to make a good stiff mortar. This should be vigorously 
worked with a hoe for several minutes, to insure a good mixture. 
The mortar should then leave the hoe clean when drawn out of it, 
and very little should stick to the steel. 


Hydraulic cements set better and attain a greater strength under 
water than in the open air; in the latter, owing to the evaporation 
of the water, the mortar is liable to dry instead of setting. This 
difterence is very marked in hot, dry weather. If cement mortar is 
to be exposed to the air, it should be shielded from the direct rays 
of the sun, and kept moist by sprinkling or otherwise. 

Grout is athin or liquid mortar of lime or cement. The interior of 
a wall is sometimes laid up dry, and the grout, which is poured on 
top of the wall, is expected to find its way downwards and fill all 
voids, thus making a solid mass of the wall. 


Grout should never be used whenit can be avoided. If made 
thin, the water only slowly dries out of the wall; and if made thick, 
the grout fills only the upper portion of the wall. To get the great- 
est strength, the mortar should have only enough water to make a 
stiff paste—the less water the better. If the mortar is stiff, the 
brick or stone should be dampened before laying; else the brick 
will absorb the water from the mortar before it can set, and thus de- 
stroy the adhesion of the mortar.—Baker’s Treatise on Masonry 
Construction. 
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3. Does coke deteriorate while stored? If so, why and how? 


Ans. Coke when stored crumbles from exposure to rain and 
frost, and from the crushing effect of its own weight, to fine parti- 
cles of less value. ‘The fine particles or dust, are called “ breeze” 
and for fuel purposes are of less value than the lumps.— Com. 


4. It is desired to put into service the full depth, regenerative 
retort bench let down in question 5, Series 2. Describe the pro- 
cess up to and including the drawing of the first charge burned off. 


Ans. Draw the cold coke from the retorts, Patch the retorts 
if necessary. Clean out furnace and flues. Close tightly all 
secondary air-flues and sight holes. Open primary air-flues. Start 
a small coke fire on the grate. Replace bridge-pipe covers. Grad- 
ually increase the fire as the bench heats. Have the clinkering 
door partly open, that air may enter above the fire and burn the 
carbonic oxide within the furnace. Gradually increase the fire, 
and the opening of the main damper, until the combustion cham- 
ber and lower retorts are at adull red heat. ‘then fill the furnace, 
close the door, turn water on the water grate, and watch for the 
appearance of a blue flame at the openings leading from the fur- 
nace to the combustion chamber. When this appears open the 
secondary air-flues gradually until the flame has shortened, and 
almost disappeared. ‘The setting will now safely and rapidly come 
to a working heat. Charge the retorts as soon as they are all at a 
dull red. Draw the first charge when it is burned out. Begin 
regular charges when the retort is at a proper working heat. Close 
the main damper as the heat increases.— Com. 


5. Describe the principle and action of some form of gas 
governor. 


Ans. An automatic gas governor is one that will automatically 
establish and maintain predetermined pressures. The old style of 
balanced governor is capable of changing the volume of gas sent 
out while maintaining a uniform pressure at its outlet. Any de- 
sired change in the pressure, with this style of governor, is effected 
by adding or removing weights by hand. A perfect and automatic 
governor, for use in maintaining the supply of gas to a system of 
street mains must change volume and pressure together, without 
manipulation, the pressure being maintained always somewhat in 
proportion to the volume of gas going out. 
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One form‘of automatic governor in successful operation is shown 
in the accompanying cut. It consists of a bell 6, floating ina tank, 
7, its interior being supplied with gas through pipe and valve B, 
connected with the oud¢/et of the governor, and subject to the pres- 
sure on the street mains at the governor outlet. When the bell is 
floating with a certain pressure in the street mains, it can be 
readily seen that as long as this pressure is furnished there will be 
no tendency on the part of the bell 6 to change its position; but 
if through an increased consumption on the main, the pressure in 
the main is reduced, the pressure in the pipe B and under the bell 
6 will be reduced, and the 
bell will tend to fall, giving 
more opening to the valves 
8, in the valve-chamber of 
the governor, and permitt- 
ing more gas to pass. So 
far, the action of the auto- 
matic governor is like that 
of an ordinary governor. 
The automatic governor — 
differs from the ordinary 


governor in, that with this oo 
change in the position of rT y 
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the bell 6, comes a change 
in the position of the 
weight balancing the gas to street <—we«|FROM 
Iptessuremuncer tner bell.) 2: 
This change is made by an 
ingenious contrivance, as 
shown in the cut. 3 is an C 

annular ring containing mercury, and connected by means of the 
rubber tube 5, with another annular ring 2, which also contains 
mercury. But the ring 2 is rigidly attached to the valve-rod con- 
nected with the valves 8, and any increase in the weight of 2 tends 
to depress the bell and the valve-rod, giving more opening to the 
valve; whereas 3 is connected to the valve-rod by means of chain 
or wire g passing over pulleys. Any increase in the weight of 3, 
therefore, tends to raise the valve-rod, the bell and the valves. If 
now there be a transfer of mercury, through the tube 5, from the 
annular ring 2 to the annular ring 3, the annular ring 3 will tend to 
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fall, raising the annular ring 2, and the valve-rod, bell and valve. 
If, on the contrary, there be a transfer of mercury fiom the annu- 
lar ring 3 to the annular ring 2, there will be an addition of weight 
to the valve-rod, and it and the bell and the valves will tend to fall, 
and the valves to open. The level of the mercury in 2 and 3 will 
remain always the same—this for the reason that 2 and 3 are con- 
nected by a rubber tube. When, then, the pressure has fallen in 
the street mains, and thereforé, under the bell, and the bell sinks, 
giving more opening to the valves 8, the ring 2 decends with the 
bell, the ring 3 is raised, because the wire or chain 9g, passing over 
the pulleys, must follow the action of the ring 2, raising the ring 
3, and causing some of the mercury to flow from it into the ring 2. 
We have, therefore, due to the reduction of pressure in the street 
mains, an increased opening on the valve, and an increase in the 
weight tending to hold the valve open, which means an increase of 
pressure. If, now, from the reduction in the consumption of gas, 
the onginal pressure in the street mains is restored, there will be an 
increase in the pressure under the bell 6, which will give it a ten- 
dency to rise. It will carry withit the ring 2, depressing the ring 
3, and there will be a flow of mercury from the ring 2 into the 
ring 3. At the same time the valve will partly close and there will 
be arestoration of the conditions existing before the governor came 
into action. 


The cup 1 is intended to receive weights used in adjusting the 
governor to the conditions under which it is to operate. These 
conditions once being established, and the governor being ar- 
ranged to meet them, it requires no further attention, except to 
keep it clean and oiled. This governor can be so set that it will, 
for any given fall of pressure in the street mains, give a predeter- 
mined opening of the valves 8, and a predetermined pressure at 
the outlet of the governor, all within the limits permitted by the 
pressures thrown by the holders. 


A feature of this governor is the provision made for its adjust- 
ment to meet the different conditions existing in works of the same 
size. 

To illustrate this: We will take two works, each sending out 
150,000 cubic feet per day, the holder pressure being 2, and the 
maximum send out being 25,000 cubic feet per hour. For one of 
' the works, say at “Gastown,” the condition of the mains is such 
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that a maximum pressure of only 2? is required, and a day pres- 
sure of 4° is sufficient. 


For the other works, say at ‘“ Lightville,” the condition of the 
mains and services is such that a day pressure of 18 and a maxi- 
mum pressure of #° is required; the margin of difference between 
holder and maximum pressure in this case being only 2, against 
a difference at the other works of 1%. In each case the same vol- 
ume of gas passes through the governor valve in the same space 
of time. Inthe case of “Gastown” the valve would be open 
about 1 inch, and of “ Lightville” 3 inches, or more. 


To adapt the governor to meet such variable requirements and 
conditions, a series of three compartments or concentric vessels 
(2) are arranged around and attached to the valve stem, each of a 
different capacity and so arranged that by adjusting to use any one, 
or any two, or all three at once, a given quantity of mercury can 
be made to form a column of mercury of any one of seven differ- 
ent heights. This enables the superintendent to secure a transfer 
of any desired quantity of mercury on any stroke of the valve. 


The volume of mercury transferred for any given movement of 
the valve, valve stem and vessel 2, 1s increased by increasing the 
area of vessel 2. This vessel is so arranged that it may have any 
one of seven areas, as desired. The area to be used depends upon 
the conditions under which the governor must work. 


In setting or adjusting the governor to meet the requirements of 
a works, the superintendent determines what pressure he desires at 
the lowest point of the district. He may desire to maintain at 
this point, say 1-inch pressure. He may find that to do this a day 
pressure of 15, and a night pressure of 25 must be maintained at 
the works; a difference of 41°. Six ounces of mercury for each 
tenth (or 60 ounces) is put into ring 3. The governor is then 
weighted (in cup 1) to carry the day pressure of +5. When the 
consumption increases, the valves at once open, as above; this 
lowers vessel 2 and the mercury flows from 3 into 2, the result 
being to increase the weight on one side and diminish it on the 
other. Say the valve has opened in response to demand enough 
to transfer 6 ounces; this would equal placing 12 ounces on the 
valve stem, and the bell or float having this extra weight, the pres- 
sure is increased correspondingly. When the maximum volume is 
reached all of the mercury is in vessel 2, the full pressure of 25 is on. 
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6. .What is meant by the statement—“ The specific heat of a 
certain substance is .750, or is three-quarters that of water?” 


(The Committee desire to emphasize the importance of a thor- 
ough understanding of the laws involved in the solution of heat 
problems. Any student who has not an understanding of Problem 
7, Series 1, and of Problem 7, Series 2, is recommended to give 
them further study.) 

Ans, The statement ‘The specific heat of a certain substance 
is .750, or is three-quarters that of water’ means that the amount 
of heat, or of heating power, required to raise the temperature of 
the substance one degree is 75 per cent. of that required to raise 
the temperature of a body of pure water of the same weight from 
39.1° to 40.19 Fahr.—Com. 


7. Makeasketch of a dry centre valve for four purifying boxes, 
built to put three in action at one time. Show the divisions of the 
seat and cover, and describe the action of the apparatus. 


Ans. The centre valve is a device whereby a set of four purify- 
ing boxes may be so operated that one box is thrown out of use 
for cleaning,—the other three being in use, and the gas passing 
through them in sequence. The position of the cover on the body 
of the valve determines which box is out of use. The blue-print 
shows the construction of the valve, H being the body of the valve, 
I the cover, and K a vertical section through the cover and the 
body, showing the cover in place. The body of the valve has a 
solid bottom, and’ when the cover is removed is open at the top. 
The cover, which revolves on the body of the valve, has a solid 
top, but is open at the bottom, except for that part shown in 
shaded lines on the section [. The blue-print shows the cover as 
it would appear if the top plate were removed. If the cover I 
were placed over the body of the valve H, each in the positions as 
shown on the blue-print, the space marked in the cover Y1 would 
exactly correspond with the space Y in the body of the valve. 
The course of the gas would then be as follows: Entering the 
inlet to the valve, it would come into the centre space X, in the 
body of the valve. Having no other outlet, it would rise into X1 
of the cover. Its only outlet thence would be to Y! of the 
cover, thence to Y of the body of the valve, and thence through 
the inlet into box A. Passing through box A, to its outlet, it 
would find its only possibility of escape to be into the space 1 of 
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the body of the valve. The partition between Y! and 11 of the 
cover of the valve would be over the partition between Y 
and 1 of the body of the valve. The gas. would, there- 
fore, be compelled to rise from 1 of the body of the valve into 
space 11 of the cover of the valve. It could then, in the cover of 
the valve, pass over the partition between spaces 1 and 2, in the 
body of the valve, and down into space 2 of the body of the valve, 
which is connected with the inlet of box B. The partition between 
11 and 3! of the cover would be over the partition between spaces 
2 and 3 of the body of the valve. The gas then returning from 
box B, through its outlet into space 3 of the body of the valve, 
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would find its only direction of further progress to be up into the 
cover of the valve into space 3', over the partition between spaces 
3 and 4 of the body of the valve, and down into space 4 of the 
body of the valve, which is connected to the inlet of box C. Pass- 
ing through box C and out of its outlet into space 5 of the body 
of the valve, it finds its only direction of further progress to be up 
into space 5' of the cover of the valve. Butspace 5' of the cover 
of the valve is shut off by the position of the cover on the body 
of the valve, from space. 6 of the body of the valve, which is con- 
nected with the inlet of box D. Therefore, the gas cannot reach 
the inlet of box ID. But space 5' of the cover of the valve is 
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open to space M of the cover of the valve, which in turn is open 
to space L of thejbody of the valve (spaces M and L are annular 
rings surrounding the spaces X' and X). The gas then would pass 
from space M of the cover down into space L of the body of the 
valve. Space L of the body of the valve is directly connected 
with the clean gas outlet from the valve, and the gas, therefore, 
would pass, having no other means of egress, through this outlet 


A little study of the blue-print will show that if the cover were 
revolved on the body of the valve until space Y' of the cover cor- 
responded with space 2 of the body of the valve, which is the in- 
let of box B, box B would first receive the gas coming from the 
valve, and box D would be thrown into the series,—box A being 
shut off. In this position of the valve, spaces 6' and 7' of the cover 
would be over spaces Y and 1 of the body of the valve. 


If the student will carefully cut out from the diagram of the cover 
the spaces 1’, 35.5", 6°, 7°, Y°, X', and’ M, he will have lem the tines 
showing the walls of the different compartments of the valve, and 
that part of the bottom of the cover which is solid, namely, the 
shaded part. If he will then apply this to the-cut of the body of 
the valve, making the circular lines of one correspond with the cir- 
cular lines of the other, he will be able, by moving the diagram of 
the cover, to get a better idea of the way in which the valve works, 
and of the positions which the cover must occupy in order to put 
one or another of the boxes off for cleaning.—Com. 

8. What is the common method of manufacturing sulphate of 
ammonia; and what are the chemical reactions that occur in the 
process ? 

Ans. The manufacture of sulphate of ammonia depends on the 
chemical facts that all compounds of ammonia are decomposed 
when heated with an alkali, free ammonia being liberated, and that 
sulphuric acid combines with ammonia to form sulphate of ammonia. 

The chemical changes involved may be represented as follows: 


(NH), CO, --+ CaO Bt) e=—0Ca GO) 2, On 2 Naie 


Carbonate of Hydrate of Carbonate of © Water Ammonia 
ammonia lime lime 
AND 
oN) Se rst ne Baer 8 Oa 
Ammonia Sulphuric acid Sulphate of ammonia 


As the operation is ordinarily conducted, the gas liquor is pumped 
into a still, and heated by admitting live steam at the bottom of 
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the still. On heating the mixture, free ammonia is disengaged, to- 
gether with large volumes of H, Sand other foul gases. When all, 
or nearly all the free ammonia and the volatile compounds of am- 
monia have been driven from the liquor, cream of lime is added to 
free the ammonia from the ammonia salts held in solution in the 
liquor. The acids of the salts combine with the lime, and the am- 
monia is hberated. The lime salts remain in the liquor. 


The ammonia and other gases leaving the still pass to a “ satu- 
rator”’ containing sulphuric acid, through which they bubbie. The 
ammonia is retained by the acid, forming sulphate of ammonia, 
which crystallizes and settles out from the solution and is ladled 
out and dried. 


The foul gases after leaving the saturator are either burned, or 
absorbed by oxide of iron in order to prevent a nuisance. 


g. What is “coal liming?” Give its purpose, and its effect on 
the impurities in the gas, and on the residuals produced. 


Ans. By “coal liming” is meant the mixing of a certain 
amount of slaked and powdered lime—usually about 3 per cent. 
by weight—with the coal before it is charged into the retorts. Its 
purpose is to reduce the amount of work on the purifiers by re- 
. taining a portion of the sulphur in the retorts in combination with 
the lime, and also to increase the yield of ammonia. It has been 
stated by good authority as the result of experiment, that the life 
of the purifying material is doubled, the amount of ammonia in 
the gas greatly increased, and the quantities of C O and C O.,. 
notably diminished. The appearance of the coke, however, is. 
marred by white specks of lime, the amount of clinker is increased. 
and the quality of the coke impaired by the increased content of 
sulphur. 

The Committee are not aware that the “coal liming process” is 
in use at this date in any gas works. 


10. What is a paint? 
What is a varnish ? 

Ans. ‘Technically, a paint is a mechanical mixture of a liquid 
(generally linseed oil, with turpentine, known as the “ vehicle”) and 
a finely divided solid, (as white lead or red oxide of iron, known 
as the pigment or coloring substance) sufficiently fluid to be appli- 
cable to surfaces with a brush, and having the property of drying 
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upon surfaces coated with it to a hard, continuous, tenacious and 
somewhat elastic skin, protecting them from air and moisture, and 
giving them the color of the pigment used. 


Paint acts, therefore, as a preservative and a decorative covering. 
The pigment in its dry state is also called “ paint.” 


An oil, or mixture of oils, to be valuable in a paint, should have 
the property of drying when applied to a surface, to a hard, lus- 
trous and tenacious skin. 


Water is sometimes used as the vehicle of a paint. A simple 
mixture of water and a pigment does not adhere to surfaces with 
the tenacity of oil paints. 


A varnish is a solution of a resinous substance (as amber, copal, 
shellac, etc.) in an oil or spirit (as linseed oil, turpentine, alcohol, 
or methylated spirit) which will dry and harden, and remain trans- 
parent. When the solvent is an oil, the varnish is known as an 
“oil varnish’ When the solvent is a spirit, the varnish is known 
as a ‘‘spirit varnish.” Varnishes, when applied to wood, metal or 
other surfaces, dry and form a hard, smooth, transparent, and 
somewhat elastic surface, protecting the material covered from the 
air and moisture. Varnishes may be colored by the addition of 
substances that give color without making the mixture opaque.— 
Com. 


11. What is oxidation ? 
“><; combustion? 


Ans. Chemically considered, oxidation and combustion are 
identical, being in each case the combination of oxygen with 
another element or elements. ; 

When the union with oxygen takes place rapidly with the pro- 
duction of light and heat, the process is called ‘ combustion.” 
This is seen in the burning of coal or wood. | 

On the other hand, “ Oxidation” is accomplished slowly and 
gradually, and usually without any perceptible increase in temper- 
ature, as in the rusting of iron. 

Note by Com.—Combustion may be scientifically defined as a 
union of any two or more elements with evolution of light and 
heat, but in general the word is defined as in the above answer. 

12. Why are scrubbers for the removal of ammonia filled with 
coke or slats P 
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Ans. Ammonia is removed from gas by means of the affinity 
the water has for ammonia. The gas is brought in contact with 
wetted surfaces of wood, coke or other material in cylindrical ves- 
sels called scrubbers. The greater the amount of wetted surface 
with which the gas comes in contact, the more efficient is the 
scrubber. It is important, therefore, that the filling material for 
scrubbers should present large surfaces to the gas, and should be 
of such a form, and so arranged, that the gas in passing through 
it would be broken up into many smallstreams. Coke, or wooden 
slats arranged in grids, answer these conditions, and therefore are 
the materials generally used in filling scrubbers for the removal of 
ammonia.— Com. 


13. Describe the cleaning of a water gas wash-box, including 
the precautions to be observed. 


Ans. To insure safety the wash-box and connections must be 
thoroughly ventilated. 


There are two arrangements of wash-box in water gas apparatus. 
In one the take-off from the wash-box is on top, and in the other 
it is on the side, and connects directly with the scrubber. 


The connection from the gas outlet on top of the super-heater 
to the wash-box varies in different forms of water gas apparatus. 
In most cases there is a lid on top of what is known as the oil 
heater connection, which can be opened to clean the oil heater. 


Where no oil heater is used, the take-off connection from the 
super-heater has a hand-hole cross at the top of the super-heater, 
connecting the vertical riser from the wash-box to the outlet branch 
on the super-heater. 


Where the wash-box has a take-off on top, there is a valve be- 
tween the wash-box and the scrubber, which can be closed and 
thus shut off communication between the wash-box and scrubber. 
In this case, first open either the lid on top of the oil heater, or, in 
case there is no oil heater, the hand-hole on the cross; then shut 
off the overflow from the wash-box to the seal pot, open the hand- 
hole on top of the wash-box, and fill the wash-box with water. 
When the wash-box has been filled, draw off the water, open the 
hand-hole or man-hole on side of wash-box, and remove the tar, 
etc. 

In case there is no valve between the wash-box and the scrub- 
ber, but the scrubber and wash-box are joined together by the side 
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outlet on the wash-box, the first thing to be done is to close off 
the overflow pipe from the scrubber to the seal pot: Then open 
the man-hole on top of the scrubber, and then the lower man-hole 
on the side of the scrubber. Fill the wash-box with water as de- 
scribed above. 


The only difference in the two methods is that in one case you 
must thoroughly ventilate the scrubber in the manner described. 
In any case provide that no fire comes near the wash-box or connec- 
tions while the wash-box or connections are open. Do notuse a light 
about the work.—Com. 


14. If you have no knowledge of water gas apparatus, omit 
question 13, and describe the cleaning of a badly stopped stand- 
pipe. 

Ans. <A stand-pipe may be stopped with soft pitch, with hard 
pitch, with lamp-black, or with a mixture of two or all of these 
substances. If a pipe is so stopped that it cannot be cleared with 
an auger inserted from the mouthpiece, it will be necessary to 
make an attempt to clean it from the upper end of the pipe, which 
is opened by removing the cap. If it is possible to push a rod, 
either cold or brought to a red heat, through the material, thus 
making a small opening, the pipe may perhaps be thereafter 
cleared by building a small wood fire in the mouthpiece. The 
draft which will be established through the opening forced through 
the stoppage as above, will draw the heat from the burning wood 
through the material causing the stoppage, and may soften it so 
that it may be removed withan auger or ring tool. If this fails, 
or if it is not possible readily to force the stoppage witha red hot 
iron bar, an iron basket may be attached to the outside of the 
pipe, at or near the stoppage, and the stoppage melted out by the 
heat from a fire in the basket. Any stoppage that cannot be re- 
moved by these methods is hard carbon, or coked pitch, and can 
probably only be removed by burning out. This may be accom- 
plished by forcing a small hole, as above, and building a firein the 
mouthpiece, or by the removal of the standpipe, and building a 
fire around it in the yard. . 


Ordinarily, the stoppage, however complete, may be removed 
by the use of the red hot bar and the fire in the mouthpiece ; 
the great majority of stoppages that cannot in this way be re- 
moved without difficulty, may be softened by the use of the iron 
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basket and fire attached to the outside of the pipe, at the point 
of stoppage. 


The ascension pipes should be cleaned each time the retort is 
‘scurfed, for the scurfing will loosen the pitch or carbon so that it 
may be easily removed by a chisel barcarefully used. A test ring 
should be passed through the pipe one-quarter inch less in diame- 
ter than the pipe, before it is put back into use.—Com. 


FourTH SERIES OF QUESTIONS FOR THE PRACTICAL CLASS OF 


THE AMERICAN Gas LIGHT ASSOCIATION—1897. 


What kind of bricks are best for holder tank work ? 
What are the characteristics of a good building sand ? 


Describe the proper method of laying bricks in hglder tank 
work. 


Describe, with sketches, a full set of retort house firing and 
cleaning tools. Do not include in your answer tools for re- 
pairing, or coal and coke wagons. 


Describe, with a sketch, the making of a 2-inch service 
connection to a 6-inch main. 


Is the specific heat of a gas, or vapor, at constant pressure ; 
that is, when free to expand, as gas in a gas holder; the 
same, or more or less, than the specific heat of the same 
gas or vapor at constant volume, that 1s, when confined, 
as steam in a boiler? Why? See answer to Question 6, 
Series 3. | 

What is a “by-pass”? Give a sketch of by-pass as con- 
nected to some part of a gas work’s apparatus, and describe 
its use and purpose. 


Assume that in burning off 2240 pounds of a certain soft 
coal in gas retorts, six pounds of ammonia gas (N.H,) is 
liberated and collected in the ammoniacal liquor; that 5 
per cent. is lost in the transportation. and working of the 
liquor; that itis made}into sulphate of ammonia. How 
much dry sulphate of ammonia will it yield, and how much 
pure sulphuric acid (H;SO,) will be used in the operation, 
assuming no waste of acid ? 
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Give your calculations. 


g. Describe the painting of a gas holder, giving each detail of 
the work, and including the preparation of the iron by re- 
moval of old paint and rust. 


ro. Name some useful purpose or purposes to which tar (coal 
gas or. water gas) can be applied around gas works, and 
describe the method cf preparation and application. 


11. A pound ofa certain coal contains 14 ounces of carbon and 
one-half ounce hydrogen. What would be the product of 
its complete combustion, and how much would each product 
weigh? How many “heat units” would be developed by 

the complete combustion of this carbon and hydrogen ? 


Give your calculations. 
12. What is the specific heat of H ? 
ray 66 66 66 CO ? 


‘6 66 66 6“ es 
ON 
66 66 66 66 N © 


66 66 6c 66 QO? 


Give specific heat of each at constant pressure. 


It will be evident that problems in gas manufacture and in com- 
bustion deal with gases free to expand or contract with changes of 
temperature, and therefore, that they have to do-with gases and 
vapors at constant pressure. 


ANSWERS TO FouRTH LIST OF QUESTIONS—1897-—SUBMITTED TO 
THE EDUCATIONAL CLASS OF THE AMERICAN GAS LIGHT 
ASSOCIATION. THE AUTHORITY FOR THE ANSWER 
Is GIVEN IN EACH CASE. 


1. What kind of bricks are best for holder tank work ? 

Ans. Baker’s Treatise on Masonry Construction, page 37, con- 
tains the following paragraph: “ Requisites for Good Brick. 1. A 
good brick should have plane faces, parallel sides, and sharp edges 
and angles. 2. It should be of fine, compact uniform texture ; 
should be quite hard, and should give a clear ringing sound when 
struck a sharp blow. 3. It should not absorb more than one-tenth 
of its weight of water. 4. Its specific gravity should be two or 
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more. 5. The crushing strength of half brick, when ground flat 
and pressed between thick metal plates, should be at least 7,000 
pounds per square inch.” 


For holder tank construction it is especially important that the 
brick should be strong, hard and dense. While all twisted or dis- 
torted brick should be refused from tank construction, it is not 
essential that the faces should be exactly parallel. A slight bulge 
or belly to the larger surfaces of the brick is not a fault. Such a 
brick when shoved into place, as described in answer to Question 
3. is much more certain to force out all air and insure a well filled 
joint than a brick that is hollow on the faces—or, even, than a 
brick that is exactly flat, with parallel faces. 


Brick for a holder tank should not be bought on a sample. The 
k In from which a brick is to be purchased should be examined, 
if possible, and if not, the bricks should be seen in large numbers 
before purchase is made. 


Some ho'der tanks depend for their tightness upon a filling 
of clay under the bottom and back of the sides, the brick being 
intended to give form to the tank, support the puddle and guide 
the holder. Such a tank may appropriately be made of porous 
brick, provided the brick has sufficient strength, for there is no 
objection to the water percolating through the brick and coming 
in contact with the clay outside. In fact, it is important, with 
such tanks, that this should be the condition. Where. however, the 
tank depends for its tightness upon the brick work, the brick 
should be dense.— Com. 


2. What are the characteristics of a good building sand 


Ans. ‘Sand is mixed with: lime or cement to reduce the cost 
of the mortar, and is added to lime also to prevent the cracking 
which would occur if lime were used alone. Any material may 
be used to dilute the mortar, provided it has no effect upon the- 
durability of the cementing material, and is not itself liable to 
decay. Burnt clay, powdered brick, slag or coal cinders may be 
used. Of course, the strength of the mortar decreases with the 
amount of dilution. 

‘Tt is usually specified that sand for mortar should be clean and 
sharp, and free from pebbles. 

“Although it is customary to require that only clean sand shall 
be used in mixing mortar, a small amount of finely powdered, inert 
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diluting material, as clay for example, will not materially decrease 
the strength of the mortar. Clay, when dissolved or finely pulver- 
ized, consists of an almost impalpable powder, and, when mixed 
with the sand, its particles occupy the interstices between the 
particles of cement and sand, and are also completely enveloped 
by the cementing paste. 


“The cleanness of sand may be tested by rubbing a little of the 
dry sand in the palm of the hand, and after throwing it out noticing 
the amount of dust left on the hand. The cleanness of sand may 
also be judged by pressing it together between the fingers while it 
is damp; if the sand is clean, it will not stick together, but im- 
mediately fall apart when the pressure is removed. As a rule, 
reasonably clean sand.can be had without any extra trouble or 
expense. 


‘Sharp sand, that is, sand with angular grains, is much better 
than that with rounded grains, although it is often difficult to 
obtain. The sharpness of sand can be determined approximately 
by rubbing a few grains in the hand, or by crushing it near the ear 
and noting if a grating sound is produced; but an examination 
through a small lens is better. Ihe requirement that “the sand 
shall be sharp” is practically a dead létter in most specifications. 


‘““Sand should be screened to remove the pebbles, the fineness 
of the screen depending upon the kind of work in which the mortar 
is to be used. Every particle of the sand or “aggregate” should 
be completely covered with the cement or “ matrix,” and since, 
when the grains in a given volume are small, the magnitude of the 
total surface to be covered is greater than when the grains are 
large, it follows that fine sand requires a larger proportion of cement 
than coarse sand. Any specification or plan contemplating the 
use of coarse sand must therefore be altered, if fine sand alone is 
used, else the quality of the mortar will be impaired. The best 
sand is that in which the grains are of different sizes. The more 
uneven the sizes, the smaller the voids, and hence less cement is 
required. The voids of ordinary sand average from 0,3 to 0.5 
of the volume.” BAKER. 


3. Describe the proper method of laying bricks in holder tank 
work. 


Ans. Baker’s Treatise on Masonry Construction gives the fol- 
lowing instruction : | 
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“Brick should not be merely /azd, but every one should be 
rubbed and pressed down in such a manner as to force the mortar 
into the pores of the bricks and produce the maximum adhesion ; 
with quick-setting cement this is still more important than with 
lime mortar. For the best work it is specified that the brick shall 
be laid with a ‘‘shove joint;” that is, that the brick shall first be 
laid so as to project over the one below, and’be pressed into the 
mortar and then be shoved into its final position. 


‘‘Since brick have great avidity for water, it is best to dampen 
them before laying. If the mortar is stiff and the brick dry, the 
latter absorb the water so rapidly that the mortar does not set 
properly, and will crumble in the fingers when dry. Neglect in 
this particular is the cause of most of the failures of brick work. 
* * * * Wetting the brick before laying will also remove the 
dust from the surface, which otherwise would prévent perfect 
adhesion.” 


There is among constructors a difference of opinion as to how 
the bricks should be put in the wall. The following is from a man 
who has had considerable experience in tank work, and whose 
tanks have been tight: 


“The bricklayer should put only enough mortar on the wall to 
embed one brick, place the brick in the mortar, then give it a 
sliding motion in two directions to fill the joints on one end and 
on one side, and to expel the air from under the brick. The 
mortar should then be cut off the top and returned to the board. 


‘Tt is impossible to accurately describe how to push brick; the 
only way is to get a brick mason that can and will do this kind 
of work, and have him instruct each mason that is taken on the job 
how the work is to be done.” 


An advocate of grouting, who has been perfectly successful in 
tank work, writes as follows: 

“The thickness of joint being decided upon, the outside and 
inside circle should be Jaid up five courses, making a trough for 
filling in. Spread thick mortar in the bottom of this trough, and 
lay the brick in this mortar, care being taken that the brick shall 
be put down in such a manner as to drive all the air out as they 
fall into place. This makes a full joint under the brick, Then 
grout with mortar to be thrown over the tops of these brick from 
a bucket in the same manner as coke is quenched, the mason‘using 
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his trowel to fill in any joints that are not filled by spreading the 
mortar in this way. On this layer of bricks spread another layer 
of stiff mortar and lay another course of brick, grouting in these 
as in the former case. Care should be taken to arrange headers 
and stretchers, so there will be a good bond. 

‘‘ By pursuing this method a fair mason can lay from 1800 to 
2200 brick per day; 2100 to 2200 brick were laid per day, per 
mason, under my supervision. ‘The brick for the inside and out- 
side circle should be wetted with ahose. The brick for filling in 
should be thoroughly wetted, and I would advise having a number 
of tubs placed at intervals on thescaffold, and the brick thoroughly 
soaked with water in these tubs before being put in the wall; in 
fact, the brick should be taken from the tubs and placed in the 
wall without giving them any time to dry.”’ 

There can be no doubt that entirely satisfactory tanks have been 
built by each method. It is probably equally true that a mason 
can lay from 200 to. 400 more bricks a day by adopting the second, 
or grouting method. It is also probably true that more close 
supervision is required to obtain good work with the grouting 
system.—Com. 

4. Describe, with sketches, a full set of retort house firing and 
cleaning tools. Do not include in your answer tools for repairing, 
or coal and coke wagons. 

Ans, 
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FURNACE TOOLS. 

Secondary Bars. —Made of 2%-inchx 5-inch refined iron, 
welded to a piece of 11-inch round iron, with a 2-inch head for 
driving with a sledge hammer. 

These bars are driven through the fire above the clinker line, 
and hold up the fuel while the ashes and clinker are removed from 
the lower part of the furnace. 

Cleaning Rake for Primary Air Forts into Furnace.—Made of 
14-inch round iron, with an eye handle and a small rake end at 
right angles to main portion of handle. One right and one left 
for the two sides of the furnace. 


Used for raking out the ashes that get into the air ports during 
the cleaning of the fire. 

Stoking Rake.—Made of a piece of 3-inch x 34-inch flat iron, 
5 inches long, welded in centre at right angles to a round rod, 
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tapering from 1¥ inches where welded to the flat iron to 7-inch 
at the eye handle, and ro feet 6 inches long over all. 


Used to push the coke well to the back of the furnace, immedi- 
ately before and during the stoking draw, to secure an even fuel 
bed throughout the whole depth of the furnace. 


furnace Shute-——Made of No. 11 B. W. G. iron, bent to proper 
shape, bound with /-inchx1¥/-inch flat iron, and provided with 
legs of %-inch x 1%-inch flat iron. 

It is used to catch the coke as it is drawn from the top and 
middle retorts on one side of a bench of sixes and cause it to slide 
in the charging opening of the furnace into which the lower part of 
the shute fits, the stoking rake being used to push the coke into 
the back of the furnace from this opening. 


RETORT -LOOLS: 


Drawing Rake.—Head made of 34-inch x 3-inch flat iron, 13 
inches long, welded to handle at a point 1% inches from one end. 
Handle «4% inches round iron, for 18 inches from head, 1-inch 
round for 8 feet more, and 7-inch round for rest of the 14 feet 6 
inches length, Eye on end of handle. 


Used for drawing the coke out of retorts. 


Carrying Stick—Made of 7-inch round machine steel, 3 feet 6 
inches long over all, and with proper curve in middle to fit the 
bottom of the scoop. 


Used for lifting and carrying front end of scoop when charging 
the retorts. 


Scoops.—Made of No. 14 B. W. G. soft steel, cut to size sheets 
needed (15 inches x 105 inches), and pressed into shape in a press 
made of three 6-inch pipes, with necessary screw arrangements. 
Reinforced for 16 inches at head with a piece taken from an old 
scoop. Strip of 3g-inchx1-inch & iron riveted along outside 
at bottom to stiffen it. Head made of 1%-inch soft steel, bent to 
proper shape on anvil, with a strengthening piece of 34-inch steel 
put on around opening for handle. Handle of 14-inch round 
steel, upset on inside, and welded outside to a piece of round iron 
of same size tapering to 7-inch in 2 feet. Cross-bar of handle 
7%-inch round, and 2 feet over all. 


Used for charging coal into the retorts. 
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‘“ Tippler..—Made of 7%-inch round iron, with eye handle and 
short hook on other end tapered down to 5%-inch at point. 


Used on charging floor for slacking off levers, opening lids of 
mouthpieces, raising the flaps covering the openings through the 


floor into cellar, and every other purpose requiring the use of a 
hook. 


Leveling Rake.—Made of a piece of 34-inch x 3%-inch flat iron, 
cut to a semi-circle of 7 inches in diameter, welded at right angles 
to a handle 6 feet long, the first 2 inches of which is 1-inch round 
iron and the rest 34-inch round, with an eye on end. 


Used for leveling back the coal from mouthpiece into retort 
after the charge, also for closing the lid and pushing in the lever. 


Mouthpiece Bar.—Made of 54-inch round iron, with eye handle 
and a chisel end of steel, dressed to an edge and tempered, 4 feet 
long. 

Used to chip off the tar and pitch that accumulate on inside of 
mouthpiece lids. 


Buck.—Made of two t-inch Ells, with side outlets, and the 
necessary t-inch pipe to form four legs and a cross-piece. 


Used to support the drawing-rake and raise it above the bottom 
_ of the retort when drawing the bottom retorts, thus saving the . 


fireman from so much stooping in handling the rake on these 
retorts, 


STAND-PIPE TOOLS. 


Cutter Head.—Forged from 2-inch x 2-inch iron, slotted and 
drilled, as shown in drawing, for the reception and fastening of 
cutting tool, and welded to a piece of 1-inch pipe of sufficient 
length to allow the cutter to reach well into the bend of the stand- 
pipes from the bottom retorts. Provided with an eye handle paral- 
lel to slot in head, so that the direction of the cutter is always 
known. One of these heads is also welded to a curved handle of 
yg-inch and 34-inch round iron, similar to the auger handles. The 
cutting tools for use in these heads are made.cf 5%-inch x 24-inch 
steel, tempered on edges of the slope, shown on drawing, in ‘sizes 
increasing by %-inch from 4 inches up to 5% inches in extreme 
width. 

This tool is for use in case the carbon in a pipe is too hard to be 
cut away with other tools. By its use vertical grooves are cut in 
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the carbon, as shown on the drawing, almost out to the iron. 
Then the pipe is fired hard for an hour or so—that is, the flame 
from wood burnt in the retort is drawn up through the pipe, caus- 
ing the carbon to crack away from the iron, so that it can be 
broken off in great lumps by means of the “Star,” thus cleaning - 
the pipe quickly, even when badly stopped, owing to previous im- 
perfect cleaning. ‘The whole operation can be performed without 
the excessive jarring and consequent loosening. of joints that is 
necessary in doing the same work with an auger, with the further 
advantage that stand-pipes that cannot be cleaned with an auger 
are amenable to this treatment. 


Star.—Made from a piece of 1%-inch steel plate, cut to a circle 
- of the proper diameter, the teeth then being cut out, as shown, 
and tempered. It is not necessary to make this double, though it 
is shown so on the drawing. This is fastened to the handle of 
r-inch pipe, the length of whichis determined by that of the long- 
est stand-pipe. In two sizes for use for the top of pipes; also one 
provided with an auger-handle for use from the charging floor. 


This tool is used as the first and only tool in cleaning pipes from 
hard stoppages that are not bad, and to follow the cutter in the 
case of pipes in which the carbon has been allowed to grow thick. 
The largest size is of such a diameter that when it has cut its way 
down a pipe the ring will follow easily. - 


king.— Made of 34-inch x 2%-inch steel, drawn to an edge, as 
shown on drawing. To it are riveted four 5%-inch rods, welded 
together at their other ends, the single rod thus formed being 
welded to a piece of 34-inch pipe, long enough to allow the ring 
to drop to the bottom of the longest stand-pipe. | 


This ring is used merely to detect the presence of any lumps 
that the Star may have slipped by, and is not used to cut away ob- 
structions of any size. It is made from %-inch to 34-inch less in 
diameter than the pipes on which it is to be used 


Augers.— Made from steel blanks ;%,-inch thick, and of shape 
and size shown on the drawing. Welded to rods 11 feet long, 7 
feet at handle end of which is 34-inch round and the rest 5¢-inch 
roundiron. These rods have eye handles and are curved, as shown. 


The auger heads are given at least one full turn, and preferably 
more. 


46 


The augers are used to clean the lower portion of the stand-pipe 
at each draw. Similar heads are fixed on pipe handles for use in 
cleaning the pipe from above in case of a lamp-black or other soft 
stoppage. 

Lasket.—It sometimes happens that a pipe is allowed to run so 
long, or is so handled when the cleaning is begun, that it becomes 
completely choked up with carbon so hard that it is almost im- 
possible to drive even a pointed bar through it. It is for such 
cases that this basket is useful. It 1s made of a piece of perfora- 
ted iron, cut from a sheet discarded from a rotary coke screen; is 
open on one side where it abuts against the front wall of the stack, 
and the bottom has an opening cut far enough back to take in the 
stand-pipe. A pair of tongs with clamping ring, clutches the stand- 
pipe and supports the Basket at the proper height. 

Its use is as follows: In the case described above, the obstruc- 
tion is located and the point marked on the outside of the pipe. 
The tongs are then clamped on at the right place, the basket 
hoisted up and placed upon them, encircling the pipe and touching 
the front wall of the stack. A wood fire is started in the basket 
and kepi up until the heat softens the obstruction sufficiently to 
allow a fair sized opening to be made through it, when it is per- 
mitted to die out and the pipe is burnt clean in the regular way. 

(For drawings see Proceedings, Vol. XII, No. 3, page 192.) 

Note.—The dimensions given on drawings are for tools to be 
used in 6-inch stand-pipes and retorts g feet long. ‘The necessary 
changes would have to be made in other cases.— Com 

5. Describe, with a sketch, the making of a 2-inch service con- 
nection to a 6-inch main. 

Ans. As this question deals only with making the service con- 
nection, all reference to digging the hole through different kinds 
of pavements, and running the service pipe, will be left out. 

Assuming a hole dug down to and under the main, with suffi- 
cient room for operating the ratchet, and space under the main for 
the crow, we must have at hand the following tools and fittings 
for a 2-inch connection: tapping crow; ratchet; 1%-inch com- 
bined tap and dnl; diamond point ; hammer; monkey-wrench 
(or Stillson) ; bar of pliable tough soap; one 1%-inch x 14-inchx 
2-inch street tee; one 2-inch street elbow; one 2-inch plug, and 
one 1 ¥-inch plug. 
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Select the point of tapping, and with the diamond point cut a 
circular groove slightly smaller than the 1%-inch tap. Cut this 
so deep that the iron is partly penetrated, stopping the holes, as 
made, with soft soap. A blow from the hammer will dislodge the 
central piece, and a piece of soap should at once be placed over 
the hole, to stop the gas from escaping. Now adjust the crow 
firmly in place, and set up the tap and ratchet, still leaving soap 
around the point of the tap and having the slots between the cut- 
ting edges fullof soap. As most of the cutting has been done 
with the diamond point, it only remains to complete the drilling 
and tapping. A lhttle lard oil or engine oil will facilitate tapping, 
even in Cast iron. 

Leave the tap in the main; remove the crow and unscrew the 
tap with a wrench, or by reversing the ratchet —holding the spindle 
in one hand. 

The street tee should have a plug in top, and a street elbow 
screwed in the side, it, in turn, to be plugged—all threads wetted 
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with red and white lead or metallic paint. This combination is 
screwed into the tapped hole, as the tap is withdrawn. 

The tee and the elbow should be made up securely, with the 
elbow pointing horizontally, and at right angles with the main. 
It is now ready for the service pipe. Soap water should be ap- 
plied to the fittings to test for leaks, especially leaks through sand 
holes. 
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Two men can best adjust the crow, etc., and another man should 
have his eyes on these two, to render assistance in case of asphyxi- 
ation of the men in the hole, through some accident. 

A 6-inch pipe should never be tapped with,a hole larger than a 
1%-inch pipe tap. 

(See accompanying blue-print for illustration of tools and 
method).— Com. 


6. Is the specific heat of a gas, or vapor, at constant pressure , 
that is, when free to expand, as gas in a gas holder; the same, or 
more or less, than the specific heat of the same gas or vapor at 
constant volume; that is, when confined, as steam in a boiler? 
Why? (See answer to Question 6, Series 3). 


Ans. The specific heat of a gas or vapor, when free to expand, 
is more than the specific heat of the same gas or vapor, when con, 
fined ; that is, it requires more heat to raise the temperature of a 
given volume of gas or vapor, from any degree to a higher degree 
when free to expand than to raise the same volume through the 
same range of temperature, the gas or vapor being confined. The 
reason for this will be evident, after a little thought. In raising 
the temperature of a confined gas or vapor, as steam in a boiler, 
it is only required to add the heat necessary to increase the tem- 
perature of the gas or vapor from the point at which it starts to 
the desired temperature. If, however, the gas or vapor is free to 
expand, it will expand as heated, and in expanding it must displace. 
or lift the atmosphere pressing upon it, an amount equivalent to 
the expansion. Thus, if the gas is in a holder having an area of 
100 square feet, as its température increases the gas expands, and 
the holder rises say one foot. Now, the holder has done mechani- 
cal work equivaient to lifting the entire weight of the atmosphere, 
bearing upon the holder (about 1s pounds for each square inch of 
the area of the holder), through one foot in height, and the heat 
necessary to the accomplishment of this work must be supplied to 
the gas, and is in addition to the heat necessary to raise the tem- 
perature of the gas if confined.—Com. . 

7. What is a by-pass? Give a sketch of by-pass as con. 
nected to some part of a gas work’s apparatus, and describe its use. 
and purpose. 


Ans. A by-pass to any part of the apparatus of a gas works is 
a svstem of pipes and valves so arranged that by opening one or 
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more valves, and closing others, the gas flowing may be directed 
either through or past, that part of the apparatus concerned. 


The accompanying sketch shows a meter by-pass. The meter 
may be by-passed for cleaning, repairing, or other purpose, by 
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opening the valve on the horizontal pipe and shutting the valves on 
the two vertical pipes. —Com. 
8. Assume thatin burning off 2240 pounds of a certain soft 
coal in gas retorts, 6 pounds of ammonia gas (N H,) are liberated 
and collected in the ammoniacal liquor; that 5 per cent, is lost in 
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the transportation and working of the liquor; that it is made into 
sulphate of ammonia. How much dry sulphate of ammonia will 
it yield, and how much pure sulphuric acid (H, S O,) will be used 
in the operation, assuming no waste of acid? 


Give your calculations. 


Ans. Since 5.per cent. of the ammonia is lostin transportation 
and working, the amount of ammonia converted into sulphate 
is 95 per cent. of 6 pounds, or 5.7 pounds. The formula for sul- 
phate of ammonia is (N H,), S O, or two molecules of ammonia 
gas, N H,, united with one molecule of sulphuric acid, H, 5S O,. 
A molecule of ammonia gas being composed of 1 atom of nitrogen 
and 3 atoms of hydrogen, and the atomic weight of nitrogen be- 
ing 14, and of hydrogen being 1, the atomic weight of a molecule 
of ammonia gas is—nitrogen, 14; hydrogen, 3; or 17. ‘The 
atomic weight of 2 molecules is therefore 34. The atomic weight’ 
of hydrogen being 1, and of sulphur 32, and of oxygen 16, sul- 
phuric acid. being a combination of 2 atoms of hydrogen, 1 atom 
of sulphur and 4 atoms of oxygen, has an atomic weight of 98, and 
the atomic weight of sulphate of ammonia will be 98 + 34, or 132. 
Therefore, 34 pounds of ammonia combine with 98 pounds of 
sulphuric acid to form 132 pounds of sulphate of ammonia, and 
45 of sulphate of ammonia, or 25.75 per cent. will be ammonia 
gas. Since 34 pounds of ammonia, combined with sulphuric acid, 
will produce 132 pounds of sulphate of ammonia, 5.7 pounds 
of ammonia gas will, combined with sulphuric acid, form 
34-20 320 2 5.46 P Ol, wens spOuUndSs=Ofeaminoniagsiipiate 
Of this 5.7 pounds being formed of ammonia gas, the remain- 
der, or 16.43 pounds, is formed of sulphuric acid. The per- - 
centage of ammonia gas in pure sulphate of ammonia is 25.75 by 
weight. We may, therefore, prove our problem by multiplying 
22.13 by .2575, which gives us 5.698,—or within .co2 of a pound 
of the 5.7 pounds of ammonia gas, with which we started our 
problem. This slight difference is due to our not having carried 
the decimals in our divisions further than the second place.— Com. 

g. Describe the painting of a gas holder, giving each detail of 
the work, and including the preparation of the iron by removal of 
old paint and rust. 

Ans. Thecrown ofthe holder should be scraped and painted 
before beginning the work on the sides. Brush over thoroughly 
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with wire brushes, notice the seams and rivets particularly, and 
brush thoroughly around and between the rivets. Where the old 
paint is scaly, blistered, or in thick lumps, scrape the surface with 
chisels or scrapers. Do not let the men skip from one place to 
another; finish each sheet before beginning another. On the 
crown begin at the centre and work outward. When the cleaning 
is done, and when ready to paint, sweep surface with brooms and 
apply paint. Work it on as thin as possible, and apply two thin 
coats, in preference to a single thick coat. Be sure the first coat 
is dry before starting the second. 


If leaks are found they should be stopped before the painting is 
begun. ) | 


The cleaning of the sides of a holder will depend upon the con- 
ditions at the works. If the holder can be put out of use, the 
cleaning and painting can proceed uninterruptedly. Ifthe holder 
remains in use the work will proceed as opportunity offers. 


In cleaning begin at top row of sheets and work down. If pos- 
‘sible, provide a sufficient number of men to do the cleaning as the 
holder rises. If this is not practicable, arrange your force to 
cover one-half, or any other fraction of the circumference, at one 
time. 


Provide scrapers, brooms and brushes with short and long 
handles. Short ladders will also be found convenient at times. 
There should be no hurrying, and the foreman should inspect and 
pass upon each sheet as it is cleaned, before the workman changes 
to another sheet. Faults are located more certainly this way than 
by inspecting at intervals. 


Do not paint until the cleaning is finished for the day. Then 
begin at the top and work down. When the upper sheets are 
being painted the holder will be nearly grounded. It can be made 
to rise very slowly, so that by the time any course of sheets is, say, 
five feet above the water, the surface is thoroughly dry. The paint 
should be worked well in as it is applied. The paint should not 
run. Only such sheets as can stay above water three hours at 
least should be painted. When the bottom sheets are reached, 
have the holder up in the morning nearly to blowing, and keep it 
up as long as possible, so that the paint can dry thoroughly.— 
Com. 
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ro. Name some.useful purpose or purposes to which tar (coal 
gas or water gas) can be applied around gas works, and describe 
the method of preparation and application. 


Ans. (A) Asa paint. 
(B) As a sidewalk pavement. 


A. he tar must have less than 1 per cent. of water in it to be 
readily boiled down without use of special stills. Concentrate the 
tar by boiling until it will “string” between thumb and fore-finger 
when cooled to 60° F. When ready to use as paint, heat in 
quantity required for six hours’ use, to about 150° F., stir in ben- 
zine in the proportion of one gallon to four of the tar. Apply 
hot, though as it gradually cools it can be used nearly as well, and 
sometimes the tar has been thinned as above while cold and used 
without heating, and has given satisfaction. 


Naphtha is sometimes used instead of benzine. Paraffine oil is 
also employed as a thinner of the tar. Line is also considered a 
necessary ingredient, but if used as mentioned here, the paint will 
prove durable and give a hard, smooth surface. 


B. For pavement for sidewalks, applied as a finishing surface 
2 to 3 inches thick upon a foundation of broken stone or coarse 
clinkers, the top dressed with finer ashes or coke breeze, boil the 
tar until at 60° F. it has the consistency of vaseline. In the ab- 
sence of special furnaces for the work, place a sheet of boiler plate 
upon stones, in the vicinity of the paving to be laid, so that it will 
be about one foot above the ground. On this plate throw build- 
ing sand and underneath kindle a fire of wood or coke. Turn the 
sand over with a shovel until well heated. Gradually pour on the 
thick tar, meanwhile turning and mixing the mass until the sand is 
uniformly black and of such a consistency that a ball of it will just 
hold together while hot. While hot and carrying the mixture in 
heated iron barrows or on shove's, apply where required, leveling 
with a hot rake and ram with a hot rammer. ‘Then sprinkle the 
surface with fine sand and roll, using preferably a heavy hand- 
roller. This may be made of a piece of cast iron street main, with 
ends plugged and centre filled with sand. —Com. 


11. A pound of a certain coal contains 14 ounces of carbon 
and % ounce of hydrogen. What would be the products of its 
complete combustion, and how much would each product weigh ? 


53 


How many “heat units” would be developed by the Oe 
combustion of this carbon and hydrogen ? 


Give your calculations. 


Ans. ‘The product of the complete combustion of carbon is car- 
bonic acid. Each atom of carbon has a combining or atomic 
weight of 12, and combines with 2 atoms of oxygen, having a 
combining weight of 16, to form carbonic acid—C O,, which has 
a combining weight of 12+ (2x16), or 44. In other words, 12 
parts by weight of carbon burn to 44 parts of carbonic acid. 
Therefore, 1 ounce burns to 7, x 44 = 324 ounces C O,, and 14 
ounces of carbon will burn to 334X 14, or 5144 ounces of carbonic 
acid. 


Hydrogen burns to water vapor. Two atoms of hydrogen com- 
bine with r atom of oxygen to form water vapor—H, O. The 
.combining weight of hydrogen being 1 and the combining weight 
of oxygen 16, the weight of water vapor resulting is (1x2) + 16, 
or 18. Two ounces of hydrogen, therefore, burn to 18 ounces of 
water vapor, and % of an ounce of hydrogen will burn to ¥ of 18 
ounces of water vapor, or 4% ounces. Therefore, the products of 
the combustion of coal containing 14 ounces of carbon and 4% 
ounce of hydrogen will be 51% ounces of carbonic acid and 4% 
ounces of water vapor, if the sole combustibles in the coal, as un- 
derstood by the problem, are carbon and hydrogen, and these 
burn in air. 


One pound of carbon, in burning, develops a heating power 
equivalent to 14,544 heat units. Fourteen ounces, or 7 of a pound 
of carbon, will develop, in burning, 7% of 14,544, or 12,726 heat 
units. One pound of hydrogen, gue to water vapor, develops 
61,524 heat units, and % ounce, or =, of a pound, will therefore 
develop, in burning, 1, of 61,524, or 1922 heat units. The total 
heating power developed by the combustion of this coal will 
therefore be 1922 + 12,726, or 14,643 heat units. The actual 
amount of heating power developed would be somewhat less, be- 
cause a certain amount of the heating power of the hydrogen and 
carbon would be consumed.in breaking up the chemical combina- 
tion in which the hydrogen and carbon exist in coal before these 
elements could combine with oxygen to form carbonic acid and 
water vapor.—Com. 
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12. | What is the specific heat of H?.:-...3..- 3.4046 
r “ 1 CHO aaa 2479 
«6 6< LY OG BYR Theta .2164 
‘cc 6“ 65 WN ae ee ae ree Ye) 
ry, “ cy A RRR RUNS 12 o2 
«“ ‘4 ®) Steam:-pae on .4750— Com. 


CIRCULAR OF THE EDUCATION COMMITTEE TO MEMBERS OF 
THE PRACTICAL CLASS OF THE AMERICAN GAS 
LIGHT ASSOCIATION. 


Each member of the Educational Class who has sent in answers. 
to the last list of questions for the 1897 session, and each member 
who entered the Class December 1, 1897, will find enclosed a first 
lst of questions for the 1898 session. The members who joined 
the Class December 1st will receive a list of questions made up 
from previous lists. The Committee’s answers to these questions. 
may be found in the published proceedings of the American Gas 
Light Association. It is hoped that each member of the Class 
will, for his own good, refrain from consulting these answers until 
he has sent in to the Committee a list of the answers obtained by 
him, either from conversation with his associates, or from the study 
of books bearing upon the several subjects. Ifa student simply 
copies the answer as published, or reads it, and writes the answer 
from memory, he loses a large part of the value that can come to 
him from the work of the Class. 


A new list of questions is sent to each member who joined the 
Class prior to December 1, 1897, and who sent in answers to the 
last list of questions. Each member of the Class of 1897 who 
failed to answer the last list of questions will please regard this as 
a notice that the Committee understand that his failure to answer 
the questions heretofore sent him indicates that he desires to sever 
his connection with the Class work. There has been, in the past, 
a great deal of delay, and the Committee believe, often unnecessary 
delay, in sending in answers to questions. ‘his delay embarrasses. 
the work of the Committee very much, and is a decided drag on 
the Class. Hereafter it will not be permitted. ‘Lhe time in which 
questions may be answered will be somewhat increased, and all 
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members of the Class must have .their answers in at the date 
named. 


Answers to the enclosed list must be in the hands of the Com- 
' mittee not later than April 1, 1898. 


Please write your name and address at the head of the first page 
of answers. . 


Please write your answers on one side of the paper only. 


It is hoped that the members of the Class will write freely to 
the Chairman on any matters relative to the Class work that per- 
plex them. 


Please note that all communications, answers to questions, etc., 
should be addressed to WALTON CLARK, Chairman, 813 Drexel 
Building, Philadelphia; and the envelope containing such papers 
should have on it the name and address of the sender, together 
with the words “ Educational matter.” 


January, 1898. 


First LisT OF QUESTIONS SUBMITTED TO THE SECOND EDUCA- 
TIONAL CLASS OF THE AMERICAN GaAs LIGHT 
ASSOCIATION—1808. 


1. Illuminating gas may, generally speaking, be divided into three 
classes, each class bearing the name of the material, or 
one of the materials, from which it is made. Give the 
name of each class, the materials from which each is made, 
and the usefu) products, other than gas, resulting from the 
process. 


NO 


What danger is to be guarded against in storing bituminous 
coal? Is this danger greater with dry coal, or with wet 
coal? With fine coal, or with large coal? 

3. Give one or more reasons why an exhauster is an advantage 

in a coal gas works. 

4. Explain the construction and use of the syphon pressure 

gauge. 

s. Why is it necessary to grade street mains ? 

6. How does a suction pump lift water? Explain the action of 

the piston, or sucker, and of the two valves of the suction 


pump. 


Io. 


IY. 


[2. 


13 
I4. 
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What is meant by the expression “ five degree gas liquor’’? 
What part of a coal gas apparatus is especially designed for 
the removal of ammonia gas? 


Upon what property of ammonia gas do we depend for its 
removal from coal gas ? 


How many feet of ammonia gas will one foot of water, at 60° 
temperature, absorb ? 


Explain the use of the relief holder in water gas manufacture. 

Describe the ordinary tests for the presence of carbonic acid, 
ammonia, sulphuretted hydrogen. 

Explain what is meant by the expression “ chimney draft.” 

What is the action of the water seal, as applied in the 


hydraulic main of a coal gas works, and the wash-box of a 
water gas works? 


Answers must be in Committee's hands April st. 


First SERIES OF QUESTIONS FOR THE EDUCATIONAL CLASS OF 


THE AMERICAN Gas LicHT AssociaAtTION—18908. 


What are the characteristics of good Portland cement ? 


Describe the proper method of preparing and putting in a 
cement and broken stone concrete for foundations in dry, 
or nearly dry earth. 


What is “English bond” in brick work? Show by sketch 
and description. 


Make a sketch showing the vertical cross-section of a brick 
foundation five bricks wide at bottom, three bricks wide at 
top and six courses high, “ breaking all joints.” 


Describe briefly and generally a system of charging retorts 
by machinery. 


Describe the testing of a consumer’s meter. Give all pre- 
cautions observed. 


Describe the preparation for, and the conduct of, a general 
examination of a distributing system, with the object of re- 
ducing leakage. 


Describe some form of apparatus for separating water gas tar 
from its accompanying water, the purpose being to remove 
all appearance of tar from the work’s drainage. 


o7 


g. Describe, with sketch, the stopping of a ragged hole, about 
one-quarter inch in diameter, in a holder sheet too thin to 
permit tapping a thread. 


Answers must be in Committee’s Hands April 1st. 


CIRCULAR OF THE EDUCATION COMMITTEE TO MEMBERS OF 
THE PRACTICAL CLASS OF THE AMERICAN GAS 
LIGHT ASSOCTATION. 


Enclosed herewith are the Committee’s answers to the first list 
of questions for 1898. No other questions will be sent out for the 
present. 


Instead of criticising the members of the class for delay in send- 
ing in their answers, the Committee on this occasion has to apolo- 
gize for its delay. The Chairman has been obliged to give up the 
work, and the Secretary, who attempted to take it up, finds it be- 
yond his power to carry it on. He has not made up another list 
of questions, as for the next few months he will be occupied with 
the preparations for the meeting of the Association and the pub- 
lishing of its Annual Volume of Proceedings, and he could not 
handle the answers if sent in. 


An attempt is being made to complete arrangements by which 
the work of the class can be resumed December 1st, and carried 
on as before. Until these arrangements are completed the Prac- 
tical Class, much to the regret of the Committee, must enjoy a 
vacation. 


Please address all communications to ALFRED E. FoRSTALL, 
Secretary, Montclair, N. J., instead of to WALTON CLarK, Chair- 
man, as heretofore. 


ANSWERS TO THE First LIST OF QUESTIONS SUBMITTED TO THE 
SECOND EDUCATIONAL CLASS OF THE AMERICAN 
Gas LicuHT AssocIATION—1808. 


1. “ Generally speaking, illuminating gas may be divided into 
the following three classes: Coal gas comes first, with by-products 
of coke, tar and ammonia (gas iiquor). It is made by the dry 
distillation of bituminous coal. 
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“Water gas comes next, with tar as a by-product. It is made 
by decomposing steam by contact with incandescent coal or coke 
and enriching it with oil, or more properly speaking, with oil gas. 
“Then comes oil gas. This is made by the distillation of oil, 
and has tar as a by-product.” 


2. ‘*Spontaneous ignition is a danger that should be guarded 
against in storing bituminous coals. This danger is greater in 
wet coal than in dry, with fine coal than with large coal.” 


3. ‘As the pressure in the retort can be reduced by the use of 
an exhauster, the amount of deposit of carbon in a solid state on 
the interior of the retort is lessened to a great extent, as the 
amount of deposit depends on the temperature and pressure to 
which the gas is exposed. 


“The loss due to leakage.is very much reduced, as a heavy 
back pressure would increase the loss. 


“The amount of gas obtained is greater with the use of an 
exhauster than without it.” 

4. ‘*The syphon pressure-gauge consists of a U-shaped glass’ 
tube, or of two vertical glass tubes cemented into a connecting tube 
at the bottom and containing water to a point about midway of their 
height. When the water in each of the vertical tubes is exposed 
to atmospheric pressure the height of the water in each tube will 
be the same. In gas manufacture the syphon- gauge is used to 
determine the difference between the pressure of the atmosphere 
and the pressure of the gas in anv part of the apparatus or con- 
necting pipes to which it may be attached. Connection is made 
between the apparatus or pipe, and the top of one of the vertical 
tubes of the gauge. If the pressure in the apparatus is greater 
than that of the atmosphere, the water in the tube connected with 
the apparatus will be depressed—the water in the other rising un- 
til the difference in the heights represents the difference between 
the pressure in the apparatus and the pressure of the atmosphere. 
If the pressure in the apparatus is less than that of the atmosphere, 
the water will rise in the tube connected as above to the appara- 
tus, being depressed in the tube open to the atmosphere, until the 
difference in the heights of the two columns of water represents 
the difference between the pressure in the apparatus and the 
pressure of the atmosphere. This difference is commonly ex- 
pressed in inches and tenths of an inch.” 
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5. ‘In the laying of street mains it is of the utmost importance 
to see that all pipes are on a slight incline or gradient, so as to 
drain ail condensation to a given point which is situated at the 
lowest part of the main, where all the condensation is collected 
by means of drip wells.’ If the pipes were not laid on a perfect 
gradient, there would be a collection of water in the various parts 
of the pipes where sags or traps occurred, which would hinder and 
stop the flow of gas, according to the depth of the trap, and the 
amount of water therein.” 


6. ‘a. By removing the air in the cylinder of the pump and 
the forcing of the water by atmospheric pressure on the surface of 
the water of the well into the vacuum so formed. 

“This igure gives a sectional view 
of a pump, A-B being the pump-bar- 
rel. In the barrel is an air-tight 
piston C, moved by a lever or pump- 
handle; at the lower end of the 
barrel is a valve D, opening upward ; 
this valve separates the barrel and 
completely covers the feeding pipe. 
In the piston C there is also a valve 
opening upward. Now suppose the 
piston C to be at the bottom of the 
barrel and then raised by action of the 
pump-handle; the piston being aur- 
tight the pressure of the air being on the ascending valve C keeps 
it closed, so that the air having no escape is forced up and pumped: 
out. The vacuum thus formed in the barrel is filled up by water, 
caused by the removal of the air and by the pressure of the 
atmosphere on the surface of the well. On lowering the piston, 
valve C opens by resistance of the water confined in the barrel, 
and the downward pressure at the same time closes valve D and 
prevents the water from being forced back into the well. Then 
on again raising the piston, the resistance of the water closes the 
valve C, and the water is forced out of the spout F, while another 
vacuum is forming below the piston and fresh water rising in the 
barrel.” : 

7. ‘The expression ‘five-degree gas liquor’ is used to describe 
gas liquor that will show five degrees when tested with the 
Twaddel hydrometer. Each degree of the Twaddel hydrometer 
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indicates a specific gravity above the water of .oo5, water being 
taken as 1.000. Therefore the specific gravity of five degree 
liquor would be 1.025. For each degree Twaddel strength each 
English gallon of gas liquor will saturate two ounces of standard 
sulphuric acid of a specific gravity of 1.845. Therefore an English 
gallon of five degree gas liquor will saturate or neutralize ten 
ounces of sulphuric acid of 1.845 specific gravity. The English 
gallon of pure water weighs ten pounds and a gallon of five degree 
Twaddel liquor, will therefore weigh 10.25 pounds avoirdupois.” 

8. ‘* Washer and washer scrubber.” 

g. ‘Upon its affinity for water.” 

10. ‘“783.—Newbigging.”’ 

11. ‘Water gas, as made by the Lowe, or cupola process, is 
not generated continuously. It is important that the gas should 
be purified and measured in a continuous flow. The relief holder 
receives the gas as made from the apparatus, and thus acts as a 
governor, permitting a continuous flow through the purifying and 
measuring apparatus, in spite of the intermittent process of gen- 
erating. It also acts as an equalizer of the gas, which will vary 
slightly from one period of the run to another.” 


12. ‘For carbonic acid allow the gas to bubble through lime 
water and if it is present the water will become cloudy. 

‘For sulphuretted hydrogen allow a jet of gas to play ona 
piece of paper which has been wet with a solution of acetate of 
lead ; if present, the paper will turn brown, the shade of brown 
depending on the amount present and the time exposed. 

“ Yellow turmeric paper changing to brown, when held in a 
jet of gas, shows the presence of ammonia.” 

13. ‘¢*Chimney-draft’ is the force of the flow of the warm gases 
or air through a chimney and is equal to the difference in weight 
of the heated gases in the chimney and the weight of an equal 
column of the surrounding atmosphere.” 

14. ‘The purpose of the water seal, as applied in the hydraulic 
main of a coal gas works, and the wash-box of a water gas works, 
is to permit the free passage of the gas from the generating 
apparatus and to prevent its return. This ‘check valve’ action is 
due to the difference of area of water in the wash-box and in the 
dip. If the dip-pipe is one foot internal diameter and the wash- 
box is five feet diameter, the area of water in the wash-box is 
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approximately twenty-five times the area of the water in the dip- 
pipe. 

‘If the dip-pipe dips two inches in the water of this wash-box, 
a pressure of only a trifle over two inches is necessary to force gas 
through it into the wash-box. But, before any gas can pass back 
from the wash-box into the dip-pipe, all the water in the wash-box 
above the bottom edge of the dip-pipe must be forced up into the 
dip-pipe. As the area of the wash-box is twenty-five times the 
area of the dip-pipe, the water in the box will fill the dip-pipe 
(25x2) 50 inches high before gas can pass. ‘The above figures 
approximate those obtaining in actual practice. 

«‘ 'he coal gas hydraulic main operates on the same principle.” 


? 


ANSWERS TO THE FIRST SERIES OF QUESTIONS FOR THE EDUCA- 
TIONAL CLASS OF THE AMERICAN GAS LIGHT 
ASSOCIATION—1898. 


t. Good Portland cement is usually gray or greenish gray in 
color and weighs from 85 to 95 pounds per cubic foot. It should 
be fine-ground, and 85 per cent. should readily pass a sieve having 
10,000 meshes to the square inch. It should, during the process 
of setting, show neither expansion nor contraction. For ordinary 
masonry work it should be slow in setting. For special work, done 
between tides or to be soon submerged, it should be quick setting. 
It should come in paper sacks or strong substantial barrels lined 
with paper or other material to protect it from dampness. 

Briquettes of Portland cement one inch square in cross section 
should develop the following ultimate tensile strength : 


AGE. STRENGTH. 
24 Hours (in water after “hard” set)......- 175 pounds. 
7 Days (1 day in air, 6 days in water)..... EOOs mye! 


28 Days (1 day in air, 27 days in water)....600 “ 
7 Days (1 day in air, 6 days in water), 
I part of cement to 3 parts of stan- 

dard quartz sand, by weight........ jy hehe ee 


28 Days (1 day in air, 27 days in water), 
I part of cement to 3 parts of stan- 
dard quartz sand, by weight........ DAO ae 
2. A good bed of plank about ro ft x 16 ft. should be laid, on 
which to mix the concrete. ‘The stone used should be clean, and 
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the sand should be clean, sharp and coarse. The proportions 
depend upon the strength required, but a good concrete is com- 
posed of: 

1 barrel of Portland Cement. 

2 barrels of Sand. 

5 barrels of Broken Stone. 


Broken slag or coarse gravel may be substituted for the broken 
stone, but in all cases it should be entirely free from loam. 

The materials should always be measured. Two boxes about 12 
to 14 inches deep, one of two and one of five barrels capacity. 
having no bottom, are convenient measures. Mix the cement and 
sand dry, with a hoe or shovel, level the stone and wet it down 
thoroughly, then spread the drymixture of sand and cement evenly 
over the stone and mix thoroughly by turning over twice. The 
additional water necessary should be added during the second 
turning: 

The finished concrete should be loaded in barrows, quietly 
dumped and then rammed until the moisture appears on the sur- 
face. In no case should it be thrown into place with shovels or 
dropped from any height, for the stone becomes separated from 
the mortar. The concrete should be laid in layers of not less than 
5 in or more than g in., and when joined to old work, the old 
work should be carefully cleaned, wetted-down, and dusted with 
dry cement. 

In preparing the excavation, the earth should not be disturbed, 
and should it be loosened or disturbed, it must be rammed until 
firm Where soft or yielding earth or sand occurs, the bottom 
should be planked and the concrete laid on this planking. — Com. 


‘Side Elevation, 


Eva Ele vatruow : 


3. English Bond consists in laying entire courses of headers 
and stretchers periodically, as shown in Figure 1, where courses 
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marked A are of stretchers, and those marked B of headers, and is 
considered the strongest and most stable arrangement of brick in 
masonry work. Sometimes the courses of headers and stretchers 
occur alternately; ordinarily there is only one course of headers 
for every four, five or six courses of stretchers. The stretchers tie 
the wall together lengthwise, the headers crosswise. ‘The propor- 
tionate numbers of the courses of headers and stretchers should 
depend on the relative importance of transverse and longitudinal 
tenacity. One course of headers to two of stretchers gives equal 
tenacity to the wall lengthwise and crosswise, and may be consid- 
ered the strongest in ordinary cases.—Lankine. 


dig. a 


4. See Figure 2. 
5. The Ross Discharging Machine. 


The discharging ‘machine carriage is made up of I-beams 
mounted on wheels, and is driven with a small engine on rails laid 
upon the retort floor in front of and parallel to the benches. 


On one side of the carriage are mounted an upright boiler, a 
water tank, feed pump, propelling engine, a horizontal engine, and 
a water cataract or governor. 


Located transversely across the other side is a rectangular 
upright frame, the horizontal braces of which are the guides for 
the reciprocating traveler. 


The rake bars can be raised or lowered at will and are guided 
by grooved rollers and flat-faced wheels turning on studs to sus- 
tain and guide the rake bars, any one of which can be clamped to 
the traveler or to the rear columns when not in use. 

The traveler is a hollow cast iron cross head riding between the 
guides upon duplicate grooved friction rollers above and below. 
The successful operation of the machine is due to the ingenious 
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manner in which motion is given to the traveler. The steam 
cylinder is placed opposite to the water cylinder, both 
having a common piston-rod, and each having a _ piston 
attached to the rod, somewhat similar to a steam pump. 
The two ends of the water cylinder are connected by a pipe with 
a valve in the centre, so that the flow of the water can be nicely 
adjusted. The water in the cylinder forms a cushion alternately 
at each end, thus preventing any shock or jar to the machine. On 
the piston-rod between the steam and water cylinders is a rack, 
working a pinion which works a chain wheel on the same shaft, 
and this chain being attached to the traveler, operates the same, 
sending it backwards and forwards and carrying the rake to which 
it is attached with it. The possibility of any shock from the 
traveler against the end columns of the frame is avoided by rubber 
buffers, but the working of the machine 1s so easily controlled that 
it is seldom that they ever come in contact. The rake beams are 
of rolled angle iron, and the rake heads are steel castings suited to 
the shape of the retorts, and hinged to the ends of the rake beams. 

The whole of the movements of the machine are governed by 
levers operated by one man, who is stationed at the extreme rear 
end out of the way of smoke or steam, and commanding a clear 
view of the interior of the retorts. 

The charging machine consists of a rectangular carriage mounted 
on axles, to which are keyed the flange track-wheels. On one side 
of the platform are located the vertical boiler, steam reservoir, 
water tank, feed pump and disc engine for propelling. Upon the 
opposite side are located the charging hoppers mounted in a verti- 
cal frame securely braced and supported upon axles, to which are 
keyed the wheels running upon rails laid across the platform of 
main carriage. Between these hoppers and the boiler is a steam 
cylinder for moving the hoppers back and forth, the motion being 
accomplished by a reciprocating movement imparted by a rack 
attachment to piston gearing, and a pinion to the shaft of which is 
secured a drum over which a wire rope coils in reverse directions. 
By the movement ofa lever the hoppers are moved forward to the 
front of benches for the purpose of charging, or backward to the 
end of traverse rails for the purpose of refilling with coal from 
the storage bin. At the bottom of each hopper ten 3@-1in. horizontal 
nozzles are connected, through which the steam is discharged in 
successive blasts against the coal, projecting it into the retort. 
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The blast pipes are connected with a vertical 3-in. steam stand- 
pipe which is in turn connected to main steam pipe by a swivel- 
jointed connection, and a full way quick-opening valve, the handle 
of which is located within easy reach of the operator. 


The steam reservoir serves as an accumulator to maintain the 
~ volume of steam necessary to give a uniform pressure during the 
operation of charging, and to relieve the boiler from any sudden 
strain or shock due to the quick opening of the valve. In the 
practical operation of charging, the machine is moved opposite 
the retorts previously discharged, the hoppers filled from the 
storage bin, moved forward until the conduits enter the mouth- 
pieces of the retorts and stopped automatically at the proper point. 
The operator then projects the coal into the retort by quickly 
opening and closing the full-way valve three or four times. By 
the exercise of ordinary intelligence in graduating the duration 
and force of each blast, he can distribute the charge with as great, 
if not greater uniformity, than is ordinarily accomplished with 
scoop or shovel—the actual time occupied in charging three re- 
torts seldom exceeding five seconds. 


‘(For description of “ Bronder” machine, see American Gas 
Light Journal, Vol. LX VII—26—1004.) 


(For “ Arrol-Foulis,” see Hornby, page 48, and Journal of Gas 
Lighting, Vol. LX VIII—1736—314.)—Com. 


6. ‘Consumers’ meters should be allowed to remain in the 
same room with the meter-prover at least one hour before test- 
ing, to allow the meter to become of the same temperature as the 
air and water in the meter-prover. Meters should undergo three 
distinct tests: 


First.—Test for registration on a small flame, about the size of 
a small copper cent; this is to detect any leakage in the valves, or 
any holes in the diaphragm. If no registration appears when 
this test is made, the meter should go to the, shop for examination. 


Second.—Test for irregularity of delivery, to show any stiffness 
or derangement of the internal mechanism of the meter. To give 
the test the greatest precision, the meter should be connected to a 
cluster or line of lights, of or near its. full capacity, and if there is 
any irregularity in the working of the meter, it will show in fluc- 
tuation of the flames, and the meter should go to the shop. 
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Third.—If both of the above tests show that the meter is in good 
working order, the third test should be for accuracy of registration. 
When the meter has been connected to the prover, one or more 
cubic feet of air should be allowed to pass through the meter, to 
expel the gas remaining after the first two tests, then bring the 
hand on the prover to an even mark as to cubic feet of air in 
prover, and the test hand on the meter to zero, and open the air 
passage between the prover and meter and allow the air under the 
prover-cylinder to pass through the meter, and when the test hand 
arrives at zero again, the scale on the prover shows to what extent 
the meter was in error. If meter shows fast 1 per cent. or 1% per 
cent. slow, it 1s considered correct, but beyond these limits it 
should go to the shop for adjustment or other repair, as examina- 
tion may dictate. 
All meters when not in use should be kept tightly corked, and 
no meter should be set which has not been tested within 30 days. 
7. The first step is to carefully test the station meter and see 
whether the gas made is correctly measured. ‘Then if a regular 
system of testing consumers’ meters is in vogue, the average read- 
ing of these may be considered correct, and the gas unaccounted 
for will be the true leakage. | 
In the first place look over the street lamps. If they are sup- 
posed to be burning 3 or 4 feet per hour, see that they are not 
burning 8 to ro feet. This remedied, a general examination of 
the mains isin order. It will be found advisable to divide the 
system into say half a dozen convenient districts, and begin work 
on the one that probably has the largest leakage, due to old mains 
or service, filled-in ground, or poor work in original laying. These 
districts should be subdivided into sections, with a view of isolat- 
ing them from the remainder of the system, and passing gas into 
each section thus isolated through a meter, the consumers’ meters 
in such section having been all shut off. The registration of the 
meter will naturally be the leakage for that section. If this test 
should show a leakage of 50,000 c. f. or more per mile of 3 in. 
main per year, then barring must be resorted to to locate the leaks. 
For a section where it would be practically impossible to cut off 
the consumers for testing, and the leakage is known to be great, 
barring should be resorted to without test, and will pay for itself. 
In selecting sections to be tested, have in view the greatest 
amount of main with the fewest points of supply, so as not to en- 
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tail sealing the main at too many places. Locate the meter gener- 
ally at the largest supply main, at a valve if there is one con- 
veniently located. 


There are several ways of sealing the main: first, with valves 
already in place, be sure these are tight ; if not so, dig up, tap a 
3g-in. hole in the side; if a double gate, insert a street-ell and 
2 ft. riser, then wash the valve out by flushing with water. If not 
tight then, close valve and hold 2 ft. head of water on inside while 
testing. Another planis to tap a shghtly larger hole than usual 
for bagging—put two bags in this hole, one to right and one to 
left—fill the space between the bags with water, putting a 3 in. 
nipple in hole and keeping water level with its top. Should the 
water run past the bags very quickly, wash the main with a bunch 
of waste and stick and try again, pouring in some cylinder oil or 
mixing some oatmeal with the water. Another form of seal is to 
tap a very large hole, put in two balls of wet yarn, one on each 
side, and cement the main with a mixture of fire-clay and cement, 
half and half, putting a sleeve around the main at this point when 
testing 1s completed. 


Now for shutting off meters. It will take from one to two hours 
to shut off the meters, three men being able to shut about 100 in 
this time. Notify every consumer before shutting, and when turn- 
ing on. It is preferable to use the meter cocks to the street stop 
cocks, as you then include the services in the test. When the 
main is sealed and consumers shut off, set a meter on a by-pass 
around one of the seals, having a pressure gauge on inlet and out- 
let. Note the amount passed for 15 minutes or one-half hour, 
checking every five minutes. Calculate amount per year per mile 
3-In. main. If this is excessive it must be repaired. 


Barring for leaks.—Barring or sounding is the driving of a 
pointed steel bar down to the main over the joint, so that leaks at 
these points will be discovered by smelling the gas coming up out 
of the hole, unless the ground is wet and marshy. Barring to be 
profitable must be systematic and when employed in connection 
with testing districts by meter, will be found most satisfactory. A 
barring gang should consist of at least ten men (foreman, 4 to 6 
sounders, 1 caulker and rest laborers, using two of the sounders 
for extra digging if necessary), and for large systems augment 
accordingly. 
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In the first place locate the main and joints ; if the records are 
accurate and carefully kept, this will be an easy matter; if not, dig 
up the intersection at cross seats at which leaks will often be 
found. Draw a line between two adjacent ones, measure off from 
the exposed joint every 12 feet (if the pipes are that length) arope 
with red tape tied every 12 ft., making a convenient measure. 
Drive the bars at the points thus marked. Use a hexagonal or 
round bar of tool steel about 5 ft. 6 in. long and 1%-in. diameter 
(1 in, diameter if ground is soft), tapered for about 12 in. toa 
point. Use a 6-lb. hammer or heavier according to soil. If very 
hard, proceed by a short 2 ft. 6-in. bar to get through the crust. 
Having located the main, start three bars going, two men to each 
bar except where the ground is very soft, when one man will do. 
Drive the bar until it strikes the main, which can easily be told by 
the sound and solidity. Draw the bar up, being careful to keep 
the hole clean. Magnetic particles of iron will be found on the 
point of the bar if the main was struck fair; if a glancing blow was 
struck a black streak will be found on the side of the point. It is 
not absolutely necessary to strike the main every time, but to be 
sure that you are not far away, hit it at least in every third hole. 


The sounders should then smell the hole, leaving it open and 
going to the next joint. The foreman should then smell, leaving 
it open for about ten minutes, ahd smelling again before 
closing. Ifa strong leak is apparent it will be evident all the 
time; stale gas will not last and may be detected by the “‘ sourness”’ 
of the smell. Should three or four adjacent holes smell, allow to 
remain open and the strongest will soon predominate. Dig up the 
main at this point. When the bell is exposed, check the position 
of the other bells by new measurements and see that the holes 
were not far out; if over two feet drive new holes over the joints. 
The bars may be removed by striking each side alternately and 
lifting, or a monkey-wrench may be used to turn and loosen. A 
yoke is sometimes used by laying on the ground and driving bar 
through it, then litting yoke, this will catch the upset head of the 
. bar. Should a lead joint be leaking, re-caulk ; if it drives back 
34-In or more, either put in a new ring or repour; never point up 
with cement. Should a cement joint leak, dig out with the first 
string of yarn and put in new yarn and make over with cement, 
using preferably tarred yarn and Portland cement. 
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Should the main be broken, clean the pipe thoroughly, wrap 
with band of canvas covered with white lead, wrap yarn around, 
put on a split sleeve set in cement. Ifthe main should be punc- 
tured by a bar, dig up, tap with most suitable size and plug. 

A sketch and record on cards or in a book should be made of 
the main wherever exposed, telling the size, depth, etc., and all 
distances from curb or property line, for future use. A small 
mirror will be found indispensable for examining the main on 
under side. Never use a light or fire a ditch; test all joints with 
soap-suds and a brush. | 


If possible to close the holes, never leave them open at night. 
When filling, tamp the earth solid, especially around the main. 
Repave always, if not permanently, temporarily, as it will leave the 
street in better condition, and the cost is slight.— Com. 


; . Pe oe To. Fant rary 
dig. S. A Bena P J 


es. Skimmers. bb. Partitions : 


8. ‘An effective apparatus for separating water gas tar from its 
accompanying water, is shown in Fig. 3. and consists of an oblong 
rectangular box of wood or iron, say 4 ft. wide, 5 ft. deep, and 16 
ft. long, buried in the ground to such a depth as to receive all 
wash-box and drip water, and to empty into a sewer or other drain. 
This box is provided with a series of cross partitions at intervals 
of 18 in. or 2 ft., every other partition reaching from within say 
5 in. of the bottom of the box, to within 4 to 6 ins. of top surface 
of liquid in box. Alternating with these partitions are others which 
reach from within 2 ft. of bottom of box, up above surface of liquid, 
and are cilled skimmers. The liquids to be separated are admitted 
at one end into the box (if possible from a height of several feet), 
falling on an iron plate and thence flowing through separator. 
This striking of tarry liquids on iron plate helps to break up the 
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vesicles of tar and water. Another way would be to urge the 
stream of tarry water against a plate, by aid of a steam jet. The 
liquid flows, the slower the better, over and under the partitions, 
each reversal of current helping to precipitate the tar at the bot- 
tom; any light oils come to the top surface, and are held by the 
skimmers until removed. 


“‘The wider and deeper the box, the slower the motion of a 
given quantity of fluid per hour; the longer the box the more com- 
plete the separation. The higher the bottom of skimmers from 
bottom of box, the greater the capacity of the box to hold the 
separated tar between periodical drawings off. The bottoms of 
the other partitions are only above bottom of box, to enable 
accumulated tar to be drawn off from one end; the tar will never be 
completely drawn off, so that there is no danger of liquid flowing 
direct from one end of box to other under partitions. 

“Bottoms of skimmers should not be too high above bottom 
of box, however, for total depth of box, or the zigzag reversals 
of currrent would be too slight. Keep box covered with hatches, 
and if necessary warm with 
steam pipes in winter to 
keep temperature about 
150 degrees Fahr.” 

g. “‘ Make the hole ob- 
long, say 1 in. to 1%-in. 
long, by ;5-in. wide. Flat- 
ten the head of a Y-in. 
bolt until it is only 1%/-1n. 
wide. Make a cast iron 
or other washer, 2 in. in 
diameter, with the hole a 
tight fit over the bolt. Mix 
a stiff paste of glycerine 
and litharge, red lead or 
any similar substance. Tie 
a string to the bolt, put the 
flattened head through the 
hole, give it a quarter turn, 
slip the washer coated with Shae 
the paste over the bolt, 
grummet this with lamp wick, screw down the nut until everything 
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is drawn up tight, saw off the projecting end of the bolt and the 
job is complete.” 

[This Appendix to the Committee’s Report was not read at the 
meeting. | 

THE PRESIDENT :—If there is no objection, the report will be 
received and placed on file. I think that Mr. Humphreys has a 
word to say with regard to this report. 


Mr. A. C. HumpHReEys:—I would like to say a word or two 
about the Educational Fund. Youhave heard the gist of our report 
in the recommendations made by the Council. .The Council 
thought it was not worth while to burden you with a mass of 
details, as we wanted to get down to the real business of the meet- 
ing—the reading of papers, as soon as possible. I may be able to 
give you a little more information than perhaps you have at 
present with regard to the work which has been done by your 
Committee. We started out to raise not Jess than $3,000. We 
knew that with less than that the plan could not be carried 
through successfully. | We have to date raised $3.193 per annum 
for the next five years. I would like to explain this for the bene- 
fit of some who have subscribed a lump-sum. We found that 
quite ‘a number were willing to subscribe a lump-sum who 
were not willing to pledge themselves for an annual 
payment for five years. To make it easy for them we said that we 
would be glad to take their money now, and we would distribute 
the amount through the five years. Where such single lump-sum 
subscriptions have been made, we have only placed one-fifth of 
these sums in the column of annual subscriptions. We wish to 
have this point clearly understood. We feel that if this idea 
could be scattered broadcast throughout the Association, this 
fund might yet be very largely increased. We. feel very sure that 
there are many members who would be glad to identify them- 
selves more actively with this scheme. We will be glad to receive 
subscriptions of from five to ten dollars, even without pledge as to 
the future. It will be very pleasant and encouraging to those en- 
gaged in this work to feel that the membership of this Association 
is generally lending its support. I hope this idea will take root in 
your minds, and that you will help to scatter it among the mem- 
bers of the Association whom you may meet. You may think 
that, having raised $3,193, we should rest satisfied; but you can 
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readily see that under the active management of a salaried repre- 
sentative, who is going to devote his time almost exclusively to the 
work, the work itself is hkely to grow and our expenses will be 
likely to increase. Furthermore, we have to look forward to the 
end of the five years. We had to establish a time-limit in going to 
people for subscriptions in the first place, but personally, we have 
no question at all as to the ultimate success of the endeavor ; there- 
fore we wanted to look ahead and get a right start for the next 
term of five or ten years, whatever it may be. If we can establish 
an endowment, you can all see what a great assistance it would 
be to us. We may be able to place the lump-sum subscriptions 
in a special fund and use only the interest ; in other words, to 
commence a modest endowment. I find in talking with some 
members of the Association, that they are still disposed to 
question whether such a plan of education can be successfully 
carried out. In reply to that I simply wish to say that there is no 
question about it ; it has been demonstrated, and demonstrated in 
advance of asking for your financial assistance,except to a very lim- 
ited extent. We have merely come to you so far each year and 
asked for a small amount to meet the actual disbursements for 
printing, postage, and the like. The work has been done gra- 
tuitously. We know from discussing the matter with those* who 
have taken advantage of the work, that we are doing good—that 
we are helping men to properly equip themselves for positions of 
trust in our business; and in doing that we think we have no need 
to apologize in asking for your further assistance. 

Mr. Harpison :—On this subject of Educational work for the 
Association, I desire to say a word to the Association and to make 
a personal explanation of my position in this matter. I have re- 
ceived, as other members have, a circular from the Committee, 
asking for subscriptions. The Company which I represent has 
not responded to that request. For several years this matter has 
been discussed among members of the Association and it has been 
well understood that no educational institution in this country has 
taken up the subject of Gas Engineering as a part of the studies 
to be pursued in that institution, in any college or institution of 
learning. In Hartford we have, as you all well know, Trinity Col- 
lege, where young men from different parts of the country receive 
an education, We have repeatedly urged on the Faculty of 
‘Trinity College that they should make the study of Gas Engineer- 
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ing a part of their educational work. When we received this 
circular from the Association that matter was already under 
special consideration by the Faculty of Trinity College. The 
Hartford Gas Company had offered to the Faculty of Trinity 
College the free use of their Gas Works for such work as they 
might want the young men who should take up this study to make 
use of. And they offered them the free use of such quantities of 
gas as they might want for experimental purposes. They offered 
them facilities for work in the Street Department, without cost to 
the Institution. I am pleased to be able to say that a number of 
young men who come from the cities and,towns in which mem- 
bers of this Association have an interest, and seek their education 
at Trinity College, will next fall, have the benefit of the special 
course in Gas Engineering. We hope to do at least our share in 
this educational work, in training the young who desire to take up 
the study of Gas Engineering in connection with Trinity College, 
and hence we have not responded to this request of the Committee 
or subscriptions to the fund, thinking that we have in this direct 
way done perhaps what it was our share to do. 


Mr. BraL:—I move that the thanks of the Association be given 
to Mr. Walton Clark for his able, thorough and self-sacrificing 
efforts in advancing this work; I ask a hearty and unanimous 
vote. 


THE PRESIDENT :—You have heard the motion of Mr. Beal, 
and I know you will express your hearty accord by giving him a 
rising vote. 


The next report is that ofthe Committee on Research, of which 
Mr. Alten S. Miller is Chairman. 


Mr. Miller read the following report: 
REPORT OF THE COMMITTEE ON RESEARCH. 


Zo the American Gas Light Association : 


GENTLEMEN :—Your Committee would like to thank the mem- 
bers who have so kindly prepared papers on some of the subjects 
suggested at the last meeting, and hope that the members will 
discuss the subjects freely and fully. Much good can be accom- 
plished .by going thoroughly into a subject when it has once 
been opened, and we hope that the members will not feel that it 
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has been exhausted until all the facts bearing on it have been 
placed on record. 


Of the subjects suggested last year, we are promised papers 
bearing on the following: 


‘ The Self-Enrichment of Coal Gas.” 


“The Effect of the Depth of Fire on the Practical Efficiency 
of a Water Gas Generator.” 

“The Loss of Illuminating Power of Twenty-five to Thirty 
Candle Gas when Mixed with Air.” 


This leaves untouched the following subjects : 
‘The Measurement of High Temperatures ” 
“The Production and Separation of Cyanides.” 
‘The Removal of Tar from Water Gas.” 


‘“‘' The Effect of Regenerative Benches and Anti-dips on the 
Production of Ammonia.” 


Another subject for investigation ‘has been suggested by our 
Secretary which is, 


‘“ At What Point Should the Coal and Water Gas be Mixed in a 
Combination Works to Insure the Best Results.” 


We hope that there are enough members of the Association who 
have its interests at heart sufficiently to present papers on these 
subjects at the next meeting. Meanwhile other subjects for re- 
search should be suggested, and your Committee will be under 
obligations to any one who will suggest such subjects. 


A table for house-piping has been prepared according to the 
instructions given at the last meeting. ‘This table is based ona 
loss of pressure of one inch of water in five hundred feet. The 
table has been published and distributed among the members. 
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TABLE FOR HOUSE PIPING. 


PROPOSED BY RESEARCH COMMITTEE. 


Loss of pressure assumed ,1,-inch of water for 50 feet of pipe. 
d = diameter in inches. 

p = pressure in inches of water.. 

1 = length of pipe in feet. 

g = specific gravity of gas compared with air. 


Q= cubic feet of gas per hour. 


“‘g” assumed to be .680. 
patlevanldee le eassuined awe cule Calculated, 
d l Q d l Q 
3%, 20 II 1% 150 349 
y% 30 oe 2 200 718 
34, 50 60 2% 300 E254 
I ne 427 3 45° FORT 
1 100 220 4 600 4059 


“Q” is the maximum duty per hour for pipe of the length and 
diameter given. 


No greater length of pipe should be used than is given in the 
table e. g.; the maximum length of 1-inch pipe allowable under any 
circumstances is 70 feet and it should not be expected to carry 
over 127-cubic feet of gas per hour. 

We recommend the adoption of the “ Standard Gas Works Cast- 
ings of the Society of Gas Lighting. These standards have re- 
cently been modified by the Society as follows: 

1. The diameter of the bolt circle on the 30” flange has been 
changed from 341%” to 35”. 
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2. The lead groove in the hub has been turned around so that 
the deepest indentation is towards the face of the hub instead of 
the bottom as before. The distance from the face of the hub to 
the groove is 4%” and the groove is 34" long as before. 

3. The following weights for pipe are suggested for ordinary 
work: 


SIZE. Weight per x2 ft. length. 
4 : : 220 
Dae. ez cG 
8 ; 490 

eh , ues 7o 

ze : ° 860 

ee : ere 20 

20 : , Igco 

Py Roane . 2400 

30 : ; 3400 


Respéctfully submitted, 


ALTEN S. MILLER, 
Cuas. F. PRICHARD. 


Mr. MILLER:—I should say that Mr. Thompson has been un- 
able, on account of his health, to sign this report. He has how- 
ever done a great deal of work in this connection, and has been 
able to persuade some of the members to write papers for us. 

On motion of Mr. Nettleton the report was accepted, the recom- 
mendations adopted, and the Committee continued. 


APPENDIX TO 
REPORT OF GOMMITTEE 
ON RESEARCH. 


STANDARDS RECOMMENDED AND ADOPTED. 


This Appendix to Committee’s Report was not read at Meeting. 
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Mr. A. C. Humpureys :—There is one part of the report of the 
Committee on Education which was recommended by the Council 
to the Association, which has I think been overlooked, and on 
which it is desirable that action should be taken. I refer to the 
desirability of having this Association appropriate to the work of 
the Educational Committee the sum of $250 per annum, which is 
about the amount which they have been expending for the last 
three years. It is about that rate. This last year it was consider- 
ably less, but we were only working half the year. I feel that the 
Association is well able to continue to bear that part of the burden, 
and I ask that that sum be appropriated upon the recommenda- 
tion of the Council. 


Mr. Harsison :—I move that the sum of $250 be appropriated 
to the Committee for that purpose. (Carried. ) 


Mr. W. H. WuitE:—I would like to say before leaving this 
subject of the Educational endeavor, and in reply to our friend 
from Hartford, that he seems to have overlooked the fact that 
this is an effort on the part of the Association to reach the young 
men employed in our gas works who are not able to go to Trinity 
College to get their education. I do not think it is a step in the 
right direction at this time for any of us to attempt to influence 
the Colleges in our cities to take up special classes in Gas Engineer- 
ing, in opposition as it would seem to be, to the magnificent and 
excellent work which this committee has been doing for the past 
three years. They have done a great work in laying the foun- 
dation for what is before us, and I believe that this Association 
intends to thoroughly and heartily sustain the Council in their 
endeavor in this direction. As an Association we ought to take 
up this burden, and that it should not continue to be confined, as 
it now is, to ten or fifteen gas companies, and perhaps as many 
members; but every man in this Association should feel that it is 
his duty to extend these opportunities for education to the men who 
are associated with him. Many of them are not able to go to 
college ;] they have not the time and have not the means, and we 
are but helping those who are already practically working in this 
line. I strongly;feel that this effort should have the active support 
of the members of the Association; that what assistance we can 
give in the way of money or effort should not be frittered away by 
trying to get any college to take up the work. Let us do it our- 
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selves and do it in our own way, and in a way that we feel will be 
for the lasting benefit of everybody interested in it. 


Mr. Harpsison:—I am very sorry that my frend, Capt. White, 
should for a moment think that what we have done in that line 
was at all in opposition to the work which the Committee of this 
Association hasin hand. ‘There is not a member of the Associa- 
tion who more earnestly wishes them success in the work they 
have undertaken than I do. I made the explanation I did, be- 
cause I had not contributed, nor had the Gas Company with 
which I am connected contributed to this fund; we did not do so 
because we had already (and before this Committee was appointed) 
been making earnest efforts in the direction of having Gas En- 
gineering taught in our institutions, and particularly in the college 
near my own home. No effort in this direction had been made 
by this Association at the time that I took the matter up with the 
Faculty of Trinity College. What we are attempting to do there, 
is not at all in opposition to the efforts of this Association. In many 
of the large institutions of learning, Electrical Engineering is a 
prominent study, as it is at Trinity, but in no one of them has the 
subject of Gas Engineering been even considered by the young 
men who are there getting an education. I claim that a college 
education does not unfit a man for the practical work of managing 
a gas works, but is of great assistance to him. If in his college 
course he can take up the subject of Gas Engineering in addition 
to his other studies, it will better fit him for occupying a position 
of responsibility. I do not want this Association to think that 
I have any object in view which is in opposition to this Association; 
quite the contrary. I wish them success—but I think that the 
Hartford Company is doing its share in the work which it had 
already entered upon before this Committee was constituted. 


Mr. SEARLE:—It may be thought by some who are not familiar 
-with the work of this class that it is not educational for the older 
men. I have had the pleasure of assisting a few of the younger 
men in solving the questions given out by the Committee and I 
know that they would puzzle ninety men out of one hundred and 
I know that one of the solutions is worth $3,193 for any man to 
know ! 


THE PRESIDENT :—Next in order is the report of the Committee 
on Nominations, which Mr. Clark will read. 
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Mr. Clark read the following : 


Zo the American Gas Light Association: 

Your Committee on Nominations have the honor to report the 
following nominations of Officers to serve during the Association 
year, beginning with the adjournment of this meeting: 


President, é : ALEXANDER C. HUMPHREYS. 
1st Vice-President, GEORGE G. RAMSDELL. 

2a Vice-President, I, G. PRATT. 

3a Vice-President, WILLIAM R. BEAL. 


Secretary and Treasurer, ALFRED E, FORSTALL. 


Members of the Council, to serve for two years: 


RoLuLin NorrIs, MALCOLM GREENOUGH, 
C. H. DUNBAR, S. J. Fow er. 


' WALTON CLARK, Chairman. 
H. C. ADAMs, 
FREDERIC EGNER, 
Henry B. LEAcH, 
C. R. FABEN, Jr., 
Committee. 


On motion of Mr. White, Mr. Clark was instructed to cast the 
ballot of the Association for the election of the officers named. ' 
Mr. Nettleton acted as teller and reported a unanimous vote for 
the election of the nominees and the President declared them duly 
elected Officers of the Association for the ensuing year. 


THE PRESIDENT:—We shall be pleased to hear from Mr. 
Humphreys. 


Mr. A. C. HumpHReys:—Mr. President and Gentlemen : 
I thank you for this mark of your confidence in me. I wish you 
to believe that I keenly appreciate the honor and it shall be my 
endeavor to so perform my duties that you may say that I have 
been worthy of you, and of my predecessors. 


Mr. WuitTE:—lIf I am in order I move that the Committee on 
the next place of meeting be now named by the Chair. 
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THE PRESIDENT :—I think that isin order and if there is no 
objection to the motion I will name Mr. C. J. R. Humphreys, of 
Lawrence, Mass., Mr. L. L. Kellogg, of Sioux City, lowa, and 
Mr. E. H. Jenkins of Buffalo, N. Y., as that committee. 


Mr. Harpison: —Perhaps at this time it would be proper for 
suggestions to be made as to the place of holding the next meet- 
ing for the consideration of the Committee. I would cordially 
suggest that the American Gas Light Association hold its next 
annual meeting in the City of Hartford, in the State of 
Connecticut. 


The Secretary read the following invitations to visit the plants 
indicated, at Niagara Falls and Buffalo. 


From the Hon. T.V.Welch, Secretary of the State Reservation, 
tendering the free use of the Inclined Railway on the State 
Reservation at. Niagara. 

From Niagara Falls Hydraulic Power and Manufacturing Co. 

People’s Gas Light & Coke Company, Buffalo. 

Cataract Construction Company. 

The Buffalo Railway Company. 


Mr. NEAL:—I move that those invitations be accepted as far as 
practicable, and that the thanks of the Association be tendered to 
the parties offering them. 


The President then read the following address, the Vice- 
President Mr. A. C. Humphreys -taking the Chair : 


PRESIDENTS: ADDRESS. 
Gentlemen of the American Gas Light Association ; 


If during the reading of this address, you find that I refer very 
frequently to. occurrences which have happened on the Pacific 
Coast, you must consider that my experience in the gas business 
has principally been gained there, and also that the conditions 
existing in that far away portion of the country are in a measure 
dissimilar to those existing here. You are all more or less able 
to interchange views regarding the conduct and management of 
your business. You are surrounded by fields of coal and oil. You 
have your manufactories of materials and appliances right at hand, 
and are better fitted in every way to manage and control the inter- 
ests confided to you. It has been my good fortune to have had 
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the friendship of some of the brightest minds in the gas business, 
and to their kindness and friendship I attribute a great deal of my 
success in life. The feeling of fraternity existing among gas men 
is unique. I have never yet applied to any man in the fraternity 
for information or aid in my troubles in the business, and been 
refused. Their disposition to impart information and to help is 
one of the best sides of their characters. When I have attended 
the meétings of the different Associations throughout the country, 
I have listened to the reading of the papers with a great deal of 
interest, and to their discussion thereafter, but one of the greatest 
pleasures to me has been the intercourse and exchange of ideas 
with the members after the meetings. 

I have made these few observations in advance because I be- 
lieve that the time is near at hand when all the gas interests in the 
country will be called upon to strengthen and bind together the 
friendly feelings which now exist. 

Within the last two or three years there has arisen throughout 
this country, a proposition looking toward the acquisition by muni- 
cipalities of so-called public utilities such as gas and water works, 
street car lines, telegraph and telephone companies, in fact every- 
thing that necessitates the use of the public streets. A great deal 
has been said upon the subject by writers on political economy, 
and the recent Convention in Detroit of the Mayors of the differ 
ent cities tended in that direction. 

In the opening address of the President, Mr. MacVicar of Des 
Moines, he says, “‘ At the threshold of the agitation it seems ne- 
cessary as a preliminary measure to eliminate from our cities the 
private ownership of franchises for the monopolized use of the 
streets. The public must own and operate all plants for the sup- 
plying of light and water. Probably it should extend its powers 
so as to take in street railways, telephones, and other means of 
intramural communication.” 

T. S. Murray, Mayor of Denver, speaking upon the remunera- 
tion to cities for nghts in, under and over public streets and alleys, 
says, ‘ All the great public utilities of our municipalities should 
be retained in the hands of, and under the management of the 
people themselves, and no private corporation in any American 
city should have any more right to control the water we drink 
than the air we breathe. Many of the public utilities are, and 
must be, in the nature of monopolies. There can be no true com- 
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petition in the furnishing of water, gas, electric lights, telephones, 
etc., and tramways are entering the same category. They are no 
longer luxuries but actual necessities. The time should speedily 
come when all the great public utilities of our American municipal- 
ities will be owned and operated by the people themselves through 
the business administration of their municipal government.”’ 

Ex-Mayor Green of Binghamton, N. Y., was apparently the 
only one in the Convention who seemed to think that more light 
was needed. He urged that the private corporations be requested 
to send their best representatives to argue their side of the ques- 
tion; that a uniform system of statistics and accounts of municipal 
lighting plants be adopted. The reports on plants, he contended, 
were largely wrong. He called attention to Detroit’s Lighting 
Commission’s report in evidence of the fact that the plant was not 
a demonstrated economical success. 

With it all the fact is undisputed that in the recent lease of the 
Gas Works of the City of Philadelphia to a private corporation, it 
has been shown that municipalities cannot and do not operate 
their plants as economically and as much for the interests of the 
citizens at large as corporations controlled by private individuals. 
It has been shown that if the same charges were made against 
municipal corporations as have been made against private corpora- 
tions engaged in the same line of business, the cost of production 
and delivery would far exceed that of the company conducted by 
individuals. Under the present system of politics a corporatiom 
employing from 500 to 1,000 men could be made one vast politi- 
cal machine which could be made to help to control the polities of 
a city, or at elections men could be employed in the various de-. 
partments to swell the number of voters. Does anybody believe: 
that it can be managed profitably or economically in that manner > 
Anyone who has seen work done on the public streets of a city 
or observed the manner in which public offices are conducted, 
would not hesitate fora moment to say that he would not permit 
that character of work to be done in his own private business. 

Mr. Josiah Quincy, Mayor of the City of Boston, in a recent 
letter to the City Council, has advocated the granting of a ten 

years’ contract for lighting the public streets to a private corpora- 

tion, and expresses his views that the uncertainty of the operation 
of a municipal plant has decided him to recommend that the light- 
ing be done by a private corporation. 
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Great Britain has been most frequently cited by persons inter- 
ested in promoting municipal ownership, but so far I have not 
seen any statement which shows that consumers in those cities 
are getting their lights any cheaper than those in cities of the same 
size supplied by private corporations. As an instance of which there 
is an article in the Journal of Gas Lighting of Sept. 20th from the 
report of the Sheffield United Gas Company, where the President, 
Sir F. T. Mappin, compares the reduction of the price of gas at 
Sheffield with that of Birmingham and Nottingham, drawing the 
conclusion that Sheffield gas consumers have been more fortunate 
in deriving their gas supply from his Company, than the consum- 
ers in other large towns where the works were in the hands of 
the corporations. 

At this particular time and in this particular place, where the 
greatest long distance transmission plant in America is in opera- 
tion, it will not be out of place to say that a great deal of alarm 
has been felt by some gas companies regarding the transmission 
to long distances of electricity generated by water power. The 
experience so far has been that, while in some instances it has 
worked a very great hardship on companies operating small plants, 
the cost of equipping and maintaining an electric plant for long 
transmission, the high initial voltage required, the line and con- 
verter loss sustained, the high cost of constructing storage dams 
‘to insure a full supply of water during a dry season, have caused 
‘this system of lighting to be looked upon with more or less dis- 
favor. ‘This has been practically illustrated this year in California, 
notably in the City of Sacramento, the Capitol of the State, where 
the Capitol Gas Company was conducting the business of selling 
gas and electricity. The Folsom Water Power Company, aided 
by the State authority, was given the right, to construct a dam 
across what is known as the American River, just above the 
State Prison at Folsom, the Electric Company granting the 
State the right to use a sufficient quantity of water to generate 
1,000 horse-power in the State Prison grounds, to be used for 
working the machinery in the prison and quarries, and also for 
lighting the prison and adjacent country. The water was then 
taken through a long flume to the town of Folsom, where it had 
drop sufficient to generate electricity forsupplying the City of Sacra- 
mento. In consideration for the use of this water the State author- 
ities agreed to supply all the prison labor which would be neces- 
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sary to build a dam and canal to Folsom, and yet with this 
immense saving they were still unable to pay the interest on their 
bonds or make one cent of profit out of the business. Another 
company also came in from the South Yuba River, about the 
same distance from Sacramento, and entered into competition with 
the Folsom Company and the Sacramento Gas Company. These 
people have also been unable to pay any interest to their stock- 
holders, and while the Sacramento Gas Company has lost a large 
percentage of its business and has not succeeded in paying a 
dividend, still it has managed to pay expenses in spite of the 
cheap light furnished by water power, and is in as good condition 
to-day as are its competitors. The outlook for the electric people 
this year has been very bad for the reason that the season has 
been very dry. They have not been able to secure sufficient 
water to run their machinery and they have been compelled to 
erect at a large expense, an auxiliary steam plant, and in my judg- 
ment it is only a question of time when they will have to be 
placed in the hands ofa receiver. 

In the small city of Fresno similar conditions exist; the people 
have been left without light and the mills which were dependent 
upon the Fresno Co. for their supply of current for motor purposes, 
have been compelled to shut down and discontinue the use of 
electricity entirely and return to steam. Can anyone of you in 
this Convention conceive the possibility of a gas plant being shut 
down for any cause? People have become so accustomed to the 
continuous and uninterrupted service of gas, that were we at any 
time for any reason to shut down the supply, a howl of indigna- 
tion would arise. 

In examining into this question of the Sacramento Gas Com- 
pany, I found a great many things which, as a gas man, attracted 
my attention. In the first place the original installation was very 
expensive and there was a great deal of wear and tear on the tur- 
bine wheels and motors; then the quantity of copper necessary for 
the pole line, the constant care and watchfulness required to keep 
it in order, the liability of a short supply of water, the line loss and 
the equipment of sub-stations have made it so very expensive that 
it is almost impossible for them to sell electricity at the same rate 
at which gas is being sold and make any profit. 1 therefore judge 
from my observations that long line transmission will not at pres- 
ent hurt the gas business. 
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The introduction of electricity in the present commercial form 
has not proven the great evil anticipated. It has caused, in a 
way, a demand for the use of much more light than formerly, but 
above all it has compelled the gas man to find new outlets for the 
sale of his commodity. Gas as a fuel is now recognized as one of 
the most economical agents in the world. It is being used by 
thousands of people in their houses for lighting and cooking, and 
in addition to these, we find other uses for it every day. In San 
Francisco, where hundreds of thousands of cans are made every 
year for packing fruit and vegetables, gas is almost the only agent 
used for fuel in their manufacture, one company alone having 
asked us to make a bid for. ten million feet per annum for that 
purpose. We have also found that jewelers and metallurgists use 
it not only to their advantage but to their comfort. . 


One of the most successful ventures of the Company which I 
represent was the buying of gas ranges and loaning them to people 
free of charge, provided that they used not less than 1,000 feet of 
gas per month while they had the stoves in their possession. A 
great fear that we had at that time was that the stoves would be 
returned by customers in such bad condition that it would absorb 
all of the profits to put them in repair again, but much to our sur- 
prise we found that the stoves came back in very good shape, and 
with a little management on the part of the people in charge of 
that department, the business has steadily grown and has proven 
to be a most valuable adjunct in selling gas. If the intelligent 
gas manager will take hold of the different appliances for the use 
of gas outside of illuminating purposes, he will be surprised to find 
the number of avenues by which he can dispose of large quanti- 
ties of gas at a profit. 

The gradual decrease in the price of gas has shown that great 
intelligence and application have been used in its production and 
sale, and judging from the reports of the increased output of gas 
and from the quotations of the stock of the different gas com- 
panies in the stock markets, it must. certainly have been not only 
a wise but a paying venture to put the price at such a point that 
it could not only be used for lighting but also for fuel and heat- 
ing purposes. : 

I am very glad to see in this connection that the question of 
inclined retorts has been taken hold of so seriously by the Asso- 
ciation, and been discussed so thoroughly. I must say that I was 
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very much impressed by them when I was in Vienna; not only the 
apparent saving in labor but also the ease with which they can be 
handled, although I do not think that they are used there to the 
best advantage. Also in connection with labor-saving appliances, 
I have been very much surprised that more attention has not been 
paid to the question of reviving oxide of iron in the purifying 
boxes. That this can be done there is no doubt and I am sure 
that there are one or two witnesses present who will testify to its 
efficiency and economy. 


The question of the utility of acetylene as a commercial product 
has been debated from time to time by members of the gas pro- 
fession and while gas men have been disposed to regard it as too 
dangerous, especially in a liquid form, to be used with impunity, 
still there are others who believe that the product will be materi- 
ally cheaper in time, and think it can be used with safety and 
economy. So far it has never been demonstrated that it can be 
used on a large scale, but it is reported that Mr. Charles F. 
Dietrich is about to put in operation a plant for its distribution on 
a much larger scale than has heretofore been attempted, and I 
think all the gas men will look with great interest to this as a 
matter touching their own welfare. 


It seems to me that the recent agitation on the subject of muni- 
cipal ownership of public utilities, by the Mayors of the different 
cities, should be a lesson to ‘gas managers showing the necessity 
on their part, of some concerted action to combat the theories 
which are put forth by these men who have only in a general way 
studied the subject, and with which they are not absolutely famil- 
iar. For instance, we find a law in one state which will in a 
measure protect a gas company, while in another state there will 
be laws which are not only a burden, but which will work a great 
hardship on a corporation. If the parties interested took the same 
interest in the matter as do those who are opposed to us, I am 
sure that we could better our condition very materially. I 
would suggest that if it is the pleasure of this Convention, a com- 
mittee be appointed to discuss this matter, and if in their judg- 
ment they see fit, to make a recommendation to the next conven- 
tion of the things necessary to be done to accomplish this end. 
My own experience has been that we are constantly assailed by 
every petty legislator who has an ax to grind, and by every news- 
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paper which aspires to be popular with the people or has other 
reasons. 


This was illustrated very plainly in the recent attack made upon 
the San Francisco Gas and Electric Company by the daily news- 
papers, for political reasons, when they brought up the old bugaboo 
of carbon monoxide. They succeeded in having the matter 
brought not only to the attention of the City authorities but also 
before the Board of Health, but I am glad to say that these gentle- 
men, on the showing made by us, took the view heretofore ex- 
pressed by other Boards of Health, so that now I hope this wilh 
be the last the gas man will have to hear of carbon monoxide 
and its deadly qualities. 


The recent improvements in the propulsion of street cars by 
electricity has brought back to my mind, that when electricity 
was first used for that purpose, the gas men throughout the 
country were alarmed for the safety of their street mains, owing 
to the electrolytic action upon the iron. San Francisco was 
one of the cities first to adopt the electric roads, and in a very 
short time we began to feel the effect of the electric current. We 
found that within a comparatively short time after their intro- 
duction, our mains and services showed unmistakable signs of 
electrolysis. In order to arrive at the extent of the possible 
damage and the effect that it was having on our underground 
services, we immediately employed two expert electricians and a 
large number of assistants and made a very thorough and ex- 
haustive test. We found that one of the roads, which had been 
very badly constructed, was giving us an enormous amount of 
trouble and causing great expense, and the managers of the road, 
upon becoming aware that we were making this investigation, 
immediately began to rebond their rails throughout the entire 
line, showing that the original work had been very carelessly con- 
structed. The result was, that while we still had trouble, it had 
been lessened to a great degree. Subsequent to that, other roads 
adopting electricity as a motive power, had their bonding done 
in a more thorough manner, and we, not finding the same amount 
of damage being done, began to feel that our fears of electrolysis 
were unwarranted; but after the experience of some years we 
find that the same deteriorating effects have been going on all the 
time, but in a lesser degree. 
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That this process of deterioration wi)l constantly go on is shown 
by the following extracts from the report made to us by our elec- 
trician, ‘ Everywhere along the line of an electric railroad where 
the track is positive to the pipes there is leakage of current to the 
pipes. ‘This is generally small in amount in most places but the 
sum total of all the leakage currents along the line of a road of 
any considerable length will be very large, and no practical system 
of surface track construction will be adequate to prevent such 
leakage. Although the leakage is generally small at most points, 
yet experiments show that at frequent intervals there are paths of 
comparatively low resistance through the soil, and at such places 
the leakage is very much above the normal. 

‘‘Where the wires from the negative poles of the dynamos are 
connected to the track, the potential of the track is lowered, with 
the result that throughout a region of greater or less extent, de- 
pending upon the circumstances, the pipes will be positive to the 
track. All the current which leaks to the pipes where the track is 
positive will flow to these regions where the pipes are positive, 
and as these regions are relatively of small extent the volume of 
current in the pipes will become very great. ‘his current must 
return to the dynamos and to do so must pass through the ground 
to the track. This passage of current from the pipe to the rails 
through the moist earth will unquestionably cause corrosion of the 
pipes by electrolytic action. This corrosion would be very slow 
and distributed in proportion to the potential difference between 
the pipes and track, if the resistance between track and pipes 
were everywhere the same, but as above noted, the experiments de- 
monstrated that at frequent intervals the resistance is much less 
than the normal and consequently at such places the flow of 
current, and hence the corrosion, will be much greater than the 
average. In fact the existence of such points will tend to protect 
places in the neighborhood. | 

“Throughout the entire region where the pipes are positive, such 
points will be found where corrosion is steadily going on and 
while 1t might not be manifested by the giving way of the pipes 
within three or four or possibly more years, yet where they did 
begin to give way they would be found very much weakened 
in many places, and in the case of the water pipes the appli- 
cation of the pressure after one place was repaired would pos- 
sibly cause other places to give way. 
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“Corrosion throughout the danger regions is far less than one 
would suppose, yet it is steadily going on and may be expected 
eventually to cause much trouble unless means are taken to pre- 
vent it. Probably it can never be entirely overcome, yet it may 
be so far minimized as to be practically removed as a source 
of serious danger.” 

Recently several] of the places have taken up the discussion, 
notably Spokane Falls, where the damage done to the pipes of the 
Gas Company was so great that it necessitated the bringing of 
a suit by the Spokane Gas Company against the Railroad Com- 
pany. This suit is now in the courts and its decision will be 
important to us all. 

A question asked one of their electrical experts was: ‘“‘ What 
effect, if you know, does electricity escaping from the rails into 
the earth have upon gas mains constructed of cast or wrought 
iron which are embedded in the earth, and which lie within ten 
feetvof thesrailsiny’ 

The answer to which seems very clear: ‘“ The rails with their 
bonds and ground wires offer a certain amount of resistance to 
the return circuit, as stated before, which is dependent upon the 
size of the rails, the dimensions and arrangement of the bonds, 
ground wires and perfection of their connection, as well as the 
volume of current carried and the distance to the generating 
station. If this system of rails and ground wire lay within ten 
feet of the system of cast or wrought iron, gas mains, running 
parallel to same, both being imbedded in the earth, and these 
gas mains, through their cross connections at intersecting streets, 
which in turn are connected with other lines of mains in parallel 
streets, would form a net-work of piping that would have a me- 
tallic area many times greater than that laid out in the main return 
system of the electric road and form a route more direct and of 
less resistance for the return current. These gas mains being sep- 
arated from the rails by a few feet of damp earth, wet gravel 
or other material, which is in itself a very poor conductor, 
and a small sectional area would offer a very high electrical 
resistance, but when its great area of contact, both against the 
surface of the rail and the gas mains is taken into considera- 
tion, and the relative short distance, say ten feet, through which the 
current is transmitted, it forms a conductor which allows a con- 
siderable portion of the main current to find its way to the gas 
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mains and other conductors of low resistance and follow them 
to a point where there is a lower voltage upon the rails or some 
other substance that forms a portion of the actual return system; 
this causes the return current to leave the gas mains and follow 
the new route of lower resistance, and whenever a current of 
electricity leaves one metallic mass to pass to another through 
the earth, which owes its conductivity to moisture contained there- 
in, a chemical action takes place where the current leaves the 
metal surface and a gnawing away or corrosion is produced which 
rapidly eats awdy the metal at these points. ‘Ihis action takes 
place under the above-mentioned conditions, even where the dif- 
ference in voltage is so low as not to deflect the needle of an or- 
dinary station volt meter.” taal 

In this country we are not protected by any laws or regulations 
which will cause the railroad companies to take care of their own 
surplus current, but in England the Board of Trade intervenes 
with a set of regulations on the subject, and the Journal of Gas 
Lighting quotes Professor Rucker as saying: ‘ We are now at the 
beginning of another industrial epoch which may indeed, if power 
is transmitted from a distance on a large scale, brighten our 
skies but which threatens to saturate the earth beneath us with 
electric currents. That these may interfere with the general com- 
fort is evident from the injury which has been done to under- 
ground pipes at Washington and elsewhere.” ‘The subject was 
subsequently discussed at a joint meeting of Physicists, Engineers 
and Magneticians. It appeared, from what was stated on this 
occasion, that magnetic observatories succumb to electric rail- 
ways within three miles. In the case of a proposed electric 
railway at Kew, the magnetic observatory is to be protected by 
complete insulation throughout the district, and the two con- 
ductors are not to be separated by one-hundredth of the distance 
of either of them from the observatory. Mr. W. H. Preece spoke 
of the need for making electric lighting and traction currents, as 
the latest comers in the land, subservient to regulations in the in- 
terest of the safety of older public service appliances. ‘Taking the 
case of the City and South London Railway, upon which a very 
close watch has been kept, Mr. Preece says that the whole of 
London had been found disturbed by the currents of this Railway. 
There seems to be considerable leakage “due to the use of the 
earth, and also to the fact that the third rail, from which the cur- 
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rent was picked up, was badly insulated.”” He called special 
attention to the fact that “in no single instance was the dis- 
turbance such as could not be remedied by taking simple and or- 
dinary precautions.” ‘This is reassuring; but the question remains 
as to what is likely to happen if these precautions fail. If ever 
the Metropolitan Railway is worked electrically it will be necessary 
to make it a complete metallic circuit. ‘The use of the earth isa 
vested interest for the whole nation,” and electric tram-ways and 
railways must not monopolize it. 

The recent plan of the Educational Committee of raising a fund 
to educate young men in the various branches of the gas busi- 
ness, should be fostered and helped by every member of this Asso- 
ciation, The people in all other similar lines of business are very 
particular that the young men coming to them should be educated 
in their different professions, but heretofore the gas man has taken 
his men from his works, and has given them a good practical 
training, but they have not been given the technical advantages 
which every man in our profession should have. These young 
men should not only be drilled in the practical parts of the busi- 
ness, but they should be taught its chemistry and above all its 
economies. A practical] gas man should understand the keeping 
of accounts; he should have his statistic books so that he can refer 
to them from time to time and see the value of his results, and he 
should compare them from year to year and see if he cannot doa 
little better all the time. In this way, if this Educational Society 
will take up the different subjects and get the younger members 
of the profession to work at them in an earnest and thorough 
manner, you will find that your records of cheaper gas will con- 
tinue to increase and the efficiency of your works to enlarge in 
proportion. ‘Therefore, I say that it is the duty of every member 
of this Association to foster and help the plan of the Committee 
to push the young men to the front, and when they are there they 
will be competent in every way to take charge of the business con- 
fided to their care. 

In the Progressive Age, of October 1, 1898, you will find a very 
interesting review of the proceedings of the Society for the Pro- 
motion of Engineering Education, which says: “ The subject of 
Gas Engineering is usually taught as part of Chemical Technology 
in the Department of Chemistry, and there it stops. In some of the 
Metallurgical Courses the subject of Gas Producers is briefly treated 
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of, but the general subject of gas works engineering is almost 
ignored notwithstanding its industrial importance; this is not 
because the business does not require intelligence, in fact it is en-~ 
tirely the reverse, as can be testified by those who have taken 
up the subject of residuals, by-products, the investigation of con- 
templated improvements or of new processes.. The reason why 
some companies produce gas at a cost of sixty cents and over is 
not always traced to high price of coal. In the paper on Engine- 
ering Chemistry the fact was brought out that but three institutions 
paid particular attention to that subject. Although it is not a 
striking recognition, yet it may be considered a decided step in 
the right direction. By bringing such subjects up for discussion 
the society is doing a good work, and it is to be hoped that when 
they are developing Engineering Chemistry they will not neglect 
that of Gas Manufacture.” 

It has always been a surprise to me that the vast industry of Gas 
Manufacture, representing millions of dollars of capital, has not 
been more particularly recognized by the technical schools of the 
country. As far as I know there are very few technical or scien- 
tific schools where there is a course devoted to Gas Manufacture ; 
considering the influence represented by such an immense 
amount of capital and so large a number of intelligent men, it- 
seems strange that no steps have been taken heretofore to have em- 
bodied in the course of technical studies that of the manufacture 
of gas. 

In conclusion, gentlemen, I would say that the future of the 
gas business looks exceedingly bright. ‘The increased output as 
shown by the reports of the different companies, the general in- 
terest taken in the gas business, the value of the stock which is 
regarded as one of the most reliable securities in the market, in- 
dicate that the business is on a firmer basis than ever before. 
The decrease in price and the increase in candle-power have led 
to a greater demand for light, although gas can hardly be regarded 
any longer as a luxury but as a necessity. 

Gentlemen of the Convention, while I have had the pleasure of 
meeting a great many of you, still at this moment there is quite a 
number present whom I have not had the pleasure of meeting 
heretofore. I want to thank you all for the honor which you con- 
ferred upon me at your last meeting, and to say that I appreciate 
most highly the distinction of having been selected as your presid- 
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ing officer, particularly as I have not been able to see as much of 
you all as I should like to have done, owing to the great distance 
and the consequent amount of time necessary to be devoted to 
travelling back and forth to attend the Conventions, but I sin- 
cerely trust I shall be more favored in the future. 


THE CHAIRMAN:-—What action shall be had on the President’s 
address ? 


Mr. BoarpMAaN:—I move that the President’s admirable 
address be referred to a committee of five, to be appointed by the 
Chair, to report at a later session such recommendations as to 
them seem proper. 


The motion was carried and the Chairman appointed as such 
Committee: A. E. Boardman, John Mc Ye David H. Geggie, 
B. E, Chollar and John M. Rusby. 


‘The Association then took a recess until 2 P. M. 


AFTERNOON SESSION. 
The Association met at 2 P. M. 


THE PRESIDENT:—The Chair will appoint as the Corhmittee to 
award the Beal medal: M.S. Greenough, William Henry White 
and A. E. Boardman. ‘The terms of the gift require that the 
Committee shall be appointed from among the past Presidents of 
the Association. 


The Association will now listen to the reading of the paper by 
Mr. Henry L. Doherty, entitled “ How Can We Make the Use of 
Gas for Cooking More Universal ?” 


(For Paper see Appendix, page xli.) 


THE PREsIDENT:—I think Mr. Searle has had some experience 
in this line and that he can enlighten us. 


Mr. SEARLE :—Mr. Doherty starts out by attributing the reason 
why gas is not more generally used for cooking to a “lack of 
appreciation on the part of the public of the general merits of gas” 
‘used for that purpose. That leaves little room for argument that 
such lack of appreciation be due to their ignorance; right 
here is where the canvasser comes in with advantage, and it is 
undoubtedly the canvasser who wins the day. 
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“General belief that it is more expensive‘than it really is.” That 
belief is due to ignorance, and there again is where the canvasser 
can do good work. 

‘‘ Procrastination.” JI come from a country where people carry 
procrastination in their hip pockets, and I pass that over. 

‘The cost of making installation.” That depends largely upon 
territory, upon the way you treat your customers and whether you 
can make the cost to them or to the company. We have had 
many satisfactory monuments of success in free installations; and 
I think the most magnificent record ever made by any gas com- 
pany in this country was made by one of the large gas companies 
providing absolutely free installation—by doing everything on 
earth that a gas company could do without letting the consumers 
dip into their pockets. 

‘‘The use of incomplete or unsatisfactory gas stoves.’’ Most 
of the gas stoves as now made are complete and satisfactory. If 
you have an incomplete gas stove, the place for it is on the scrap 
heap. Ifyou have sold such a stove to a consumer, you have 
done him an injustice, and it is no more than right that you should 
right yourself by giving him another free of charge. Gas stoves 
as now made become unsatisfactory only through misuse or be- 
cause of ignorance on the part of the consumer or because they 
have become plugged up for want of cleanliness. We havea very 
serious thing to face in the effort to keep gas stoves in order. 
Where I am we have four thousand stoves in use and it keeps 
from five to seven men busy keeping those in order. That cost 
must be figured in as an item in determining the cost of installation, 
and it is a very important figure. We assume that a consumer 
will not use a stove that is not in order, and that we must put it in 
order. ‘The result is that those expenses must go into the estima- 
tion of the cost of gas at the burner. Undoubtedly it is the duty 
of the company to repairit. There is no object in giving to the 
consumer a gas stove at a cost of $25 which earns only six per 
cent. on the investment for a year or two and then throwing it 
aside. To offset the first investment, it must run for fifty or sixty 
years and then be handed down to our children, particularly if 
we wish to go on in the future increasing our business. 

‘Fear of the gas stove.” If this fear cannot be overcome in 
the older people, it can be in the younger by proper schooling and 
demonstration. Iam very earnest in my argument for cooking 


110 


schools in connection with the public schools. Although we have 
women’s clubs and the ‘“‘new woman,” we may be sure that woman 
is always going to be womanly. She cannot change her sex to 
save her soul. She will be a good cook all her life. Since the 
tendency now is to be a ome woman and not to depend so much 
on servants, but to understand for herself the duties of the kitchen 
as well as the finances of the household, it is certainly very bene- 
ficial to have an education in this line in childhood. If we look 
ahead for twenty years we shall see that all these young ladies are 
to-become wives and there is no reason in the world why they 
should not be good cooks and use gas stoves. 


‘“‘ Dislike to abandon the use of a good coal, wood or gasolene 
stove.” The only way you can get them to abandon it is to give 
it away. ‘That is, where persons are reluctant to abandon a coal, 
wood or gasolene stove, you had better take it away and give 
them a new stove, and so wipe out that last gray hair. 


We are certainly unable to supply hot water in’ a satisfactory 
manner. We have heaters which are efficient up to 70 per cent., 
but even then it is an expensive affair, and invariably, where they 
are used you will find that if the bill for cooking is, say nine 
dollars per month, five dollars of that is for the water heating. 
I have never yet seen a free installation which would not work to 
our advantage. I have received results of thirty thousand gas 
stoves, and the dividends that are declared by those companies 
are enough to warrant the assumption that cooking by gas is a 
good thing. Mr. Doherty covers the ground so well, and so 
thoroughly answers his own questions that it is difficult to find any 
fault with the paper itself, but as a discussion-provoking paper, 
I think it “takes the cake.” We have lots of people here who are 
interested in the use of gas for cooking, who do not believe in 
it, and as Mr. Doherty does not believe in parts of his own paper, 
we ought to get this floor red-hot with discussion in a few seconds. 


Mr. Doty:—The question is one of methods, of ways and 
means, and as usual with these questions, the results of individual 
experiences are of value to the Association as a whole. The sub- 
ject admits of discussion, using the word in the sense of debate, 
from the nature of the question—“‘ How can we make the use of 
gas for cooking more universal,”’—for it is believed there are nearly 
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as many methods as men, and individuality if brought forward 
prominently for persuasion is an important factor of success. 

If there be a lack of appreciation of the real merits of gas for 
cooking, let us persuade those who are in error, by education. 
Right here [ feel that I would take the position that a house-wife 
who is not sufficiently alive to the real merits of gas for cooking, 
and in a position to use gas, is not worth the education; but this is 
extreme, and progress with some is slow, and progress is only pos- 
sible when work is unfinished. Ifthere were no further field for 
effort what would become of our comparative statements with the 
increase column always in sight and waiting to be filled—the ever- 
present spur of management. Education by advertising, by 
demonstration lectures is good, but I believe a more powerful 
means of ultimate success is found in the public school kitchen, 
and where gas for fuel is used in demonstration, the girls have an 
object lesson, where convenience, cleanliness, comfort and econ- 
omy are inevidence. It is to our interest to encourage this school 
kitchen work, Likewise the private schools or classes of house- 
hold economics, domestic economy, cooking clubs or whatever 
name these associations of ladies may take, should be encour- 
aged by our interest. Our future lies in the housewife who studies 
the subject, and we want the idea to get abroad that gas for fuel is 
up to date and that everybody who is anybody uses gas for fuel. 

Further than this, I have placed a range in an intelligence 
office, and under arrangement with the proprietress, the servant 
girls while waiting for employment are instructed in gas cook- 
ing. Wealso gave them Marion Harland’s “ Cooking by Gas,” 
to read, and we find the plan works well. ‘The time is fast ap- 
proaching we think, when the living-out girls will not take a 
place in a kitchen where gas is net used for fuel. These cook 
books are a ‘sign of the times, for while the former directions 
were, “to sit on the stove and stir constantly,” now it is 
“to sit on the gas stove and stir constantly ;” anyhow, gas has 
stirred things up and we are the gainers. 

It is undoubtedly true there are mistaken notions of the expense 
attached to the use of gas for cooking. Gas in the hands of 
careless servants runs into money fast; in the hands of the care- 
ful housewife the bills are cut in two. If the mistress could ar- 
range an allowance system, so much for gas, and you must do the 
work or go back to coal, I imagine many a servant would practice 
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economy. Here we can encourage the mistress by instructing her 
in the mysteries of reading the meter, and if she will take daily 
readings [ guarantee the bills will come.down. Mrs. Rorer says: 
‘‘gas must be mixed with brains.” 

‘“‘ Procrastination is the thief of time,” but even here gas helps, 
for gas saves time. We should persuade procrastination when 
thieving to ‘take time by the forelock.”’ 

I advocate free services and fuel connections. I do not advo- 
cate free ranges—I believe the gas range gives value received, 
and ultimately is most appreciated where obtained by purchase. 
Last spring we had a motto competition in our city, and offered 
prizes for the most suitable motto to be used in advertising gas 
ranges. The first prize was $5.00, and the interest was general. 
The motto which won the award, ‘‘ Measure for Measure—a gas. 
stove for your money,” best expresses my position on this point. 
We sell ranges above cost, the average price being 25 per cent. 
above cost; we deliver and connect ranges free whether purchased 
at our salesroom or at the local stove stores; we encourage the 
local dealers to handle gas stoves by paying $4.00 commission for 
each four-hole range sold, other stoves proportionately. They sell 
at the prices fixed by us, and make the commercial profit. The 
commissions we pay to them they spend in whole or in part in ad- 
vertising. [he arrangement is mutually satisfactory. We employ 
five solicitors, each in allotted territory, and pay them a com- 
mission of $5.00 for each range sold. We have an extensive ap- 
pliance department for the sale of fixtures, Welsbach lights, both 
for inside and outside lighting, Backus Heaters and gas appliances 
generally, and on all these the solicitors receive commissions on 
orders. By these means the solicitors make a good living all the 
year. Asa result of this method of handling ranges I would 
state the outside dealers sold this year to date 170 ranges, the 
solicitors sold 215, and we sold from our office 250, a total of 635 
ranges; in addition 321 two and three burner hot plates were 
sold, a total of 956 gas appliances for cooking installed this sea- 
son; an encouraging result I think,and one which is giving sat- 
isfactory returns in gas sales, the increase for the past three months 
being 14 per cent. The appliance department will show no profit, 
but will pay operating expenses, which includes advertising, rent, 
light and beat, and the salaries of three permanent employees, 
one of these a young lady, who investigates complaints, follows 
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up new users of gas, gives instruction in the economical man- 
agement of the range and gives demonstrations during the sum- 
mer season at our office on the 14th and 15th of the month, 
these being the heavy discount days. At these times we serve 
luncheon from noon till five o’clock in the afternoon, giving the 
ladies who call, palatable as well as ocular proof of the pleasures 
of gas cooking. We have served as high as 300 ladies during one 
of these afternoon luncheons, and that they are popular goes 
without saying. 

Gas stoves to-day are generally satisfactory and economical in 
operation, and show many improvements during the past few 
years. A sign of the times is the getting together of the manufac- 
turers for mutual interest. The expressed desire for uniformity in 
stoves, in other words the standardizing of the stove, would seem 
to indicate the manufacturers regard further improvement limited. 

I take exception to the wisdom of not encouraging the adoption 
of the hot plate. If for no other reason than a means to an end, 
its use should be encouraged. The hot plate is the engagement 
ring, the promise of the day when the wedding of the housewife 
and the range will come. The use of the portable oven with the 
hot plate should be encouraged, for with these two, excellent and 
satisfactory cooking can be done. Broiling can be done by the 
method known as pan broiling, a good deal better way of cooking 
meats than frying, so common in practice. 

Hot water heating is important, but we have found a satisfactory; 
water heater, and with the many minds at work on the subject: 
success will come. The combination heater and thermostat is a’ 
step in the right direction. 

The garbage question has some bearing on the subject, but the: 
disposal is a question of ways and means.- With coal or wood! 
there are the ashes, dirt and dust, the disposal of which is much 
more troublesome. But little kitchen refuse is combustible ; no 
matter what fuel is used, the cans, bottles and other junk must be 
carried away, and in the cities the strictly so-called vegetable and 
animal garbage is carried away by the city department. 

The heating of the kitchen in homes already built without pro- 
vision for other heat than from the kitchen range, certainly retards 
all the year use of gas for cooking; but modern construction 
recognizes the utility of gas by making provision for heating by 
furnace or stove heat, and many apartment houses in the large 


114 


cities have no other than the gas range, an encouraging sign from 
the owners and architects who are up to date. 


Gas companies to-day must advertise. Advertising in the 
abstract is a tax on business, a premium against competition, but 
as business is conducted by successful merchants, so’we, having a 
merchantable article, must conduct our business. Successful mer- 
chants advertise and we get in with the procession. -How to 
advertise successfully, how to build business is a problem—the 
subject of books. Gas men, technical men, have not always the 
talent of expression, have not the pen of a ready writer and are 
thus handicapped in the struggle. I have thought much energy 
could be saved by having a central advertising bureau for the 
supply of suitable matter for printers’ ink, where all would have 
the advantage of trained minds in the campaign of education. 
This suggestion was made several years ago to one of the gas 
journals. This year we have contracted with an advertising 
bureau in New York for cuts and descriptive matter to be fur- 
nished weekly, and I think the results satisfactory. In computing 
the value of newspaper advertising we must remember the circula- 
tion is both urban and suburban, the latter often exceeding half 
the total issue. Street car advertising I have tried successfully 
this summer, and will probably use this means next summer. But 
after all it is the personal solicitation, the getting together of indi- 
viduals, the persuasive power of the company’s salesman, himself 
convinced of the merit of the selling value of his product, which 
brings this product into the home and kitchen. Gas for cooking 
is all right, and it is here to stay and grow. 


Mr. EGNER:—We have with us to-day a young man from the 
South, from Portsmouth, Virginia, who has been most successful 
in the introduction of gas for cooking and heating: Mr. H. H. 
White. I think he can be induced to give his experience at 
Portsmouth. 


Tue PRESIDENT :—We shall be glad to hear from Mr. White. 


Mr. H. H. Wuitre:—I am very much interested in this subject, 
but Mr. Egner is mistaken about my success in introducing gas for 
cooking ; I have been successful in introducing gas for heating, 
and especially for heating churches. In our town seven of the 
largest churches are heated exclusively by gas. We are using the 
No. ro gas radiator. I am fitting up three churches this week, 
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which leaves only four churches in the town that are not heated 
by gas. I have been very successful with gas radiators in every 
way, but not quite so successful with gas cooking stoves. We 
have put out about sixty stoves, but have been compelled to 
use personal solicitation in every case in introducing them. In 
most cases they stay out, but some of them have come back, 
but we keep at them. I do not think of all the stoves we 
have put out, we have taken more than four back, and these in 
most cases for non-payment. Considering that we have only 
been working the fuel business for the past five years, we feel 
very much encouraged. I have a statement here of the consump- 
tion of gas by these different churches,and the amount of money 
paid by them. In one particular instance we are saving them, 
over the former system of heating, about $140 per year; this 
church is about sixty-five feet long, forty feet wide, and will 
seat about four hundred people. Before we put in our gas 
heating arrangement they had paid the sexton $240 per year for 
his services and their fuel bill was $60 the year before we put 
in gas. ‘The installation of the radiators cost them about $125. 
They reduced the Sexton’s salary ten dollars per month, making a 
saving of $120 per year. Their gas bill for three years in succes- 
sion has never been over $42. This is on a special fuel meter. 


Mr. JENKINS :—What is the price of the gas 


Mr. H. H. Wuitre:—~—It is $1.25. Wehave in one case twenty- 
two No. ro radiators, and on two or three occasions they have 
burned from $40 to $60 worth of gas per month. I will say in 
that connection incidentally that we have an instantaneous water 
heater for heating the pool, and that on one or two occasions 
where consumption was excessively large, | have charged them 
a dollar. I did not charge them their rate, but they did not 
know the difference. The bills were so large that I was a little 
anxious about it, and made them the dollar rate. The pool was 
heated very successfully with the water heater, and the gas radia- 
tor was also very successful. We have made it a point each year 
to goto every church, take out all the radiators, clean them, and 
put on new bronze; I find that the aluminum bronze wears better 
than the nickel-plate. The people appreciated what we did as 
they were very much improved. This year we started to guar- 
antee to keep them in repair for five years at our own expense. 
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Mr. LITTLEHALES:—1l have been very much interested in the 
paper read, and it is exactly in the line with my own experience. 
One thing I was very glad to hear taken up, and about which 
there has been a great deal of dispute; that is as to the desira- 
bility of separate meters for fuel gas. My contention and my 
firm belief is, (entirely apart from the question of making a special 
price for fuel gas) that if the price is the same for lighting and 
fuel, by all means have separate meters, for the very reason 
that Mr. Doherty assigns. I have seen many instances where it 
has cleared away difficulties and disputes. I had rather a funny 
experience in my own house. One night at about ten o clock my 
wife went into the kitchen, and as she opened the door was over- 
powered with the sense of heat. The servant had gone to bed 
and left the oven of the gas range going at full tilt and it had 
been going that way since six o’clock and might have gone until 
seven o’clock the next morning had it not been discovered. How 
would it have been in an ordinary consumer’s case at the end of 
the month if the charge for all the gas used in the house came on 
one bill? ‘The servant would have protested that she had not 
used so much to cook with; the mistress would have known it 
was not used in lighting, and it would never have been discovered 
why so much had been consumed. That might have occurred 
two or three times a month; the gas burning all night, the mistress 
of the house knowing nothing about it, and the fault would have 
been laid on the gas company, as is the ordinary course. I believe 
that,even with equal prices for the gas supplied, two meters should 
always be used. It enables the consumer to see how economically 
the cooking can be done, it eliminates dispute, and the two bills 
look a great deal less than one. 

Another point about the method of reaching consumers. I have 
had experience with a great many methods, and among them all 
I believe the canvasser is worth all the rest put together. I speak 
from my own experience. Eachmethod hasits value, of course, but 
if the canvasser does his work right, if he has covered the ground, 
he knows exactly the different people whom he has met, he under- 
stands their little peculiarities and difficulties, and when perhaps ° 
a consumer cannot see his way to pay for the range all at once, 
he can make the necessary arrangements for extending time for 
payments, which the advertisement in a paper cannot do, nor any 
other method which does not deal directly with the consumers. 
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The newspaper is not able to give the little accommodation, as the 
canvasser can do. I cannot speak too highly of the results of can- 
vassing. I know also that great advantages can be gained by 
little exhibitions of cooking on 'the sidewalk; that sells hundreds 
- of stoves; that has been my own experience; but canvassing is 
certainly the strongest. In my opinion if you can get the right man 
to do the work, you can be very successful in this way. Inalittle 
~ over two years in the introduction of gas ranges, by making special 
effort, we have been able to set upwards of 2,100 ranges. ‘Those 
ranges are consuming 16,600 cubic feet each per annum, making 
32,000,000 increase in fuel sales. That is certainly worth striving 
for and it can be duplicated in almost every case. 


Mr. Graves :—With regard to the gas range business there is 
one little matter in which I think I am in a position to criticise 
Gas Superintendents themselves. I have visited different com- 
panies, and have interviewed the different Superintendents, and I 
think that they are all very earnest in the use of gas for fuel; they 
advertise it and they talk it morning, noon andnight. But I also 
find by personal investigation that at least fifty per cent. of the 
members of this Association do not use gas stoves up to the limit. 
What I mean by that is that they do not use gas stoves 365 days 
of the year. Why! there are some members of this Association 
who do not use gas ranges at all and I would not be afraid to 
wager that if a vote were taken here, it would show that fifty per 
cent. of the members of this Association have coal ranges in their 
kitchens. At the same time they are saying that gas is the econ- 
omical and the right thing to use, and are trying to get everybody 
else to use it and to force coal ranges out and to put gas ranges 
in; but they do not use it themselves. They make all kinds of 
excuses themselves, but the excuses are practically valueless. Some 
of them make me think of the story about the man who was manu- 
facturing a patent medicine. He was telling, everybody what a 
good thing it was, and was expatiating upon its merits, when some 
one asked him, “‘ Do you use it in your own family?” Said he, 
“Ohno! I manufacture it.” People are very apt to think that if 
it is such a good thing in a house the Gas Superintendent ought 
to. practice what he preaches. 


There is one thing that I know a man who ts in the gas business 
has accomplished in his own place, and the result has been very 
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satisfactory. I would advise you to carry out his plan of action 
and to go home and take that old coal range out of your kitchen 
and smash it up. Do not give it away; you do not want to give 
it to your friend because it might prevent your putting a gas range 
there. Then have your kitchen decorated; paint the wood-work 
white; yet the nicest and handsomest paper there is to be found 
in your city or village and decorate the wall with it; give your 
wife money to go out and buy lace curtains for the kitchen; buy 
a carpet for the floor, and after you get all decorated, the carpet 
down, the lace curtains at the window, then get in a twenty-inch 
oven range; have a canopy made to cover it over and be sure 
that it covers the whole range; also be sure that you have it 
connected by a large flue to the chimney. Then what have you 
got? Why should not the kitchen be the handsomest and nicest 
part of the house? The average lady spends as much time in her 
kitchen as she does in the parlor. When you get the gas range in, 
and have put the coal range out, youcan then have the kitchen 
just as pleasant end just as nicely decorated and keep it just as 
clean as you can any room in the house. And you can rely on 
one thing—that when you get that done and get your kitchen 
fixed up in that shape, every lady in the immediate vicinity will 
want to see it, and then she will want one just like it, because a 
good housekeeper almost invariably likes a nice kitchen. When 
your wife has thus got a twentieth century kitchen every other 
lady in that neighborhood will want the same tbing and then you 
will have the satisfaction of practicing what you preach. 


In connection with that matter I feel that I can make some sug- 
gestions which may be of interest and of value to gentlemen in the 
gas business, because as I am traveling through the country all 
the time I meet different people and I am always trying to observe 
what they say and then boil it down. I notice in a great many 
places that some of you do not seem to feel that it requires a good 
salesman tu sell a gas range. You feel that almost any nice young 
man in your office can go from behind the desk when any one 
inquires about a gas range, throw the oven door open and tell | 
about it, but he is generally anxious to get that customer out be- 
cause he has a job to do on his books and besides he is not inter- 
ested in selling gas ranges. His salary does not depend on how 
many ranges he sells per year; he has other work in connection 
with it. What I suggest is to put the brightest salesman you can 
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get in charge of your gas range business; tell him that you want 
him to make a record and that on that record depends his salary. 
Take an example from the coal stove men. What kind of a sales- 
man do you want? You want a man who will sell good goods 
and who will sell what a man ought to have and not necessarily 
what he wands. I knew of a case when I was in the stove business, 
which will serve as an illustration of what I mean. A farmer 
came into the store ‘with money to buy two stoves; he wanted a 
cook stove and he wanted a parlor stove. Well, a good salesman 
got hold of him. Every stove store has an A No. 1 stove that it 
wants to sell. This young man got hold of this farmer and his 
wife, and when he went out he left the store perfectly satisfied, 
but he had purchased but one stove; he had spent all his money 
for a range, and he went home perfectly satisfied because he had 
obtained a good range, and he let the parlor stove wait for another 
year. That is the kind of salesman you want. You want one 
who will sell your stoves and who will sell good stoves. It does 
not do any of you any good to sell a fourteen or sixteen-inch oven 
range. You want to take an example from what the coal stove 
men do. The coal stove men are the ones that you are fighting. 
When you put a gas stove into a kitchen you want to put one in 
which has just as much oven capacity as the average coal stove 
has—not with fourteen or sixteen-inch but with eighteen or twenty- 
inch ovens. Then when a lady gets the range into her kitchen, 
what is the result? She goes through the same motions of handling 
her baking in the gas range as she did in the coal range. There 
is no change init. She moves right along without any trouble. 
There is no waiting for things to be done. 

Those are facts in respect to which some of you may have had 
experience and will carry out. But I would like to say further 
that I find that some gas managers imagine that people who are sell- 
ing vapor stoves and oil stoves are competitors of theirs, but they are 
not. They are the best friends you have. You can go all through 
the United States and you will find that where they used to do 
the biggest vapor stove business or where they used to do the best 
oil stove business is the very place for the introduction of gas stoves, 
for they have found out that an auxiliary cooking apparatus is 
very desirable, and when they have once used those they are more 
apt to take a gas range. ‘The coal range man is the man you want 
to knock plumb in the head. He is the man you want to go for, 
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because what you want to work for is to induce people who use 
ranges three months in the year to use them twelve months. You 
want to get people to use gas ranges the whole year round. Then 
your output of gas will increase and all you gentlemen will have 
your salaries raised. 


Mr Jenkins :—I think when we have this parlor kitchen fixed 
up in the way my friend describes, we will naturally want people 
to see it, and we will be apt to invite our friends to the kitchen. 
Then when they come in there they will like the kitchen so well 
that they will stay there and the average superintendent would 
be swamped ina few days, as his salary would not go very far 
towards entertaining such a host of friends. I quite agree that a 
nice, clean kitchen and a good cooking stove (and with gas every 
time) is very desirable, but I think one of the most important 
things in introducing gas stoves is in allowing no one to set up 
that stove except yourself. The proper installation of a gas stove 
is everything, after you have got a good gas stove—and they are 
all pretty good by this time. JI think that is one vital point in the 
introduction of gas stoves; we have simply refused to set gas 
stoves, to lease them or to sell them, unless we saw they were 
properly installed. We always do it cheaper than the plumber can 
and we know it is done a great deal better. 


Mr. PINKNEY :—I am a firm believer in the method of introduc- 
ing cooking classes in the public schools. In Utica we have had 
a practical illustration of its benefit. Four years ago an enter- 
prising and progressive superintendent of instruction in our schools 
succeeded an older man (very competent, however), and I was 
honored by a visit from him and learned that he designed intro- 
ducing cooking into the schools, and he asked me during the 
interview what I thought of using gas. Of course, on that subject 
{ had but one opinion. I suggested to him that the Gas Company 
would very gladly install twenty hot plates and a large range with 
oven for the use of the advanced schools. We did that and 
received from the Board of Education a vote of thanks Incident- 
ally I received benefits from that, for my little girl, fourteen years 
of age, after attending the cooking school for two weeks, came 
home and expatiated on the benefits of cooking by gas; as we 
had a gas range in the kitchen I was very proud to eat a meal 
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which she had cooked on our gas range as a result of the lessons 
which she had taken in school on this subject. 


I am a firm believer in that method of introducing gas. As to 
Brother Graves’ suggestions, I believe if he was in the gas business 
and had the salary of the average gas superintendent as his only 
financial resource, he would hardly suggest such an e'aborate lay- 
out in the kitchen as that. 


THE PRESIDENT :—We would like to hear from Mr. Pratt on this 
subject. 


Mr. Pratr:—lI feel that the subject has been so thoroughly 
covered that there is very lit:le left for me to say. The only pro- 
position suggested by, the writer of the paper which strikes me 
forcibly is the second—“ the general belief that itis more expensive 
than it really is.” I think that is the idea that we must eradicate 
from the minds of our consumers and from the minds of our own 
people. It is the proposition that we have to contend with more 
than any other objection made. Of course, all these objections 
have to be met and answered when we endeavor to convince our 
consumers of the utility of using gas for cooking. In my experience 
there is no limit to this field. At the end of each year, although 
we feel that we have done a good work and are satisfied with our- 
selves, we realize more and more that the limit is not reached and 
that the field each year is greater than it was the year before. 


I have myself come to the conclusion that it is not the man 
of means, the family of means, the rich man, that can afford to use 
.a gas stove to the best advantage; I think it is the family with an 
income of $40 or $60 a month which can afford to use a gas stove 
better possibly than their richer neighbor can, and for the reason 
that the housewife in that cise performs all the cooking of the 
family. It is not left to a servant, and consequently the results 
are much better; there is more economic] management and we 
have no complaints from that clas of people. 


We have used the prepayment meter with great success. It 
takes the place of the gasolene card that is hung in the window or 
on the porch, and, instead of the consumer spending fifty or seventy- 
five cents for five gallons of gasolene, the twenty-five cents or other 
amount that is dropped into the prepayment meter appeals to that 
class of people the same as the card does, and the operation of the 


122 


stove does not seem as expensive as would be the case if bills were 
presented for payment once a month. 


Mr. Jenkins has touched upon a very important thought, and 
that is the importance of perfect installation of the stoves. I 
believe it would be economy for us and an advantage to us to be 
as active as possible in the better installation of the stoves. I am 
an advocate of the use of a canopy, whereby the odors and products 
of combustion may be carried away. In our practice we attend to 
the placing of every stove and follow up the setting of every stove 
by a visit from an instructor—a lady whom we employ, who is an 
expert in cooking, and thoroughly understands the use of gas 
stoves; she follows up each sale and each placing of a stove with 
instructions. That is done with every stove we set up, and upon 
that depends in large measure the small ‘number of complaints 
received. 


The seventh proposition of Mr. Doherty is the “ dislike to aban- 
don the use of a good coal, wood or gasolene stove.’ I suppose 
the principal objection to abandoning the old stove is because of 
the investment already made init. It is difficult of course to get 
a gas stove introduced where this objection prevails unless the old 
stove is worn out. In many instances we have made exchanges 
for gasolene stoves. Where the purchaser has made an investment 
of twenty or twenty-five dollars in a gasolene stove we frequently 
make the exchange of a gas for a gasolene stove, even though we 
have to let them lie in our store room for future use or to sell to 
some one outside of our city. I believe in removing every obstacle 
that stands in the way of the use of gas for any purpose, whether 
by running street service, piping houses at cost, or selling fixtures 
at a very slight profit. 


Mr. Harpison:—“ Practice what you preach” ts a very good 
motto for the gas man. As has been well suggested here, every 
gas manager, in my opinion, ought to use gas exclusively in his 
own residence for domestic purposes. In my own experience we 
have been doing that for the last three or four years, as there is n t 
an opportunity to burn a pound of coalin my house. I heat the 
house with steam which is generated at the stable two hundred 
feet away and the steam is carried underground. 


For all domestic purposes we use gas. he objection raised that 
the gas stove is not adapted to heating water readily is now over- 


123 


come, for there is an instantaneous heater made—I think in 
Chicago—and | have had one of them in my dressing room for 
more than two years. I havea bath-tub made to order for my 
own personal comfort; it is a little over size, but in from fifteen to 
eighteen minutes—never exceeding eighteen minutes—I have 
been able to raise the temperature of the water to 100 or 105 
degrees, and that is hot enough for me to take a bathin. Iam 
this week installing a second of those heaters in the butler’s. 
pantry in my house and another is now on the way from 
Chicago for the house of the President of the Gas Company, 
which he will put in his butler’s pantry on my recommendation. 
They are a good thing and fill the bill perfectly. The first one 
that I installed cost me $36 in New York, but the one that is now 
being installed cost me about one-third of that amount and is 
made by the same parties. They will be glad to sell them, and at 
that rate every man can afford one of them who wants to heat 
water instantaneously. If you want a bath you can heat the 
water while you are preparing for the bath. ‘That isa fact. I 
have tried it. I am giving you personal experiences, and that is 
the best kind of data to have. If the Association will come to 
Hartford next year, at its annual meeting, I shall be very glad to 
demonstrate to the satisfaction of every gentleman there the truth 
of my statements. 

I do not at all disagree with the theory sponte having a nice 
kitchen. 1 think thatif a gas man cannot afford to fit up his 
kitchen himself, the gas company he serves can very well afford to 
do it at their expense because of the good effect it will have on 
the gas consumers. With a gas range in the kitchen and gas 
appliances for the laundry work, there is no reason why the kitchen 
should not be kept as clean as the parlor. Your servant will have 
a lot of visitors—as they always do—they will observe it and they 
will be telling about it at their homes and they will require a nice 
gas range; it will prove a first-class advertisement which will. pay 
the company a large interest on their investment in fitting up the 
manager’s kitchen if he cannot afford to do it out of his salary; 
if he has not salary enough let him ask for an increase at the next 
annual gathering, for it is a good investment for any gas company 
tomake I believe that cooking by gas is the way to do the business. 
We are at the present time installing gas in a cluster of flats and 
providing them» with two 3-inch service pipes and two 2-inch 


124 


branches into each building, one at the front of the house, and at 
the rear for gas stove purposes Those flats are being fitted up 
exclusively tor the use ot gas for domestic purposes and it is done 
at the expense of the owner of the buildings, arrangements being 
furnished by the owners of the buildings on my recommendation. 
Those are not exceptional cases. There will be about one hundred 
ranges set in Hartford in the year 1898, under just those conditions. 
I do not believe in small service pipes. I cannot quite agree with 
Mr. Jenkins that we must insist in putting in all the connections 
and installing all the stoves. We cannot carry that point out in 
practice with us because other people sell and introduce the stoves 
and ranges and we are glad to have them do so. We cannot 
compel purchasers to go to the gas company to have the connec- 
tions made. ‘The people who sell stoves are plumbers and they 
want to do that work themselves; it is their privilege and we do 
not interfere with them, but we are very particular to look after 
the work, see that it is well done and advise the plumber how to do 
it. That is as far as we have the right to go. [here is no reason 
why every consumer in any district should not find it to his ad- 
vantage to use gas for domestic purposes. It is the most econom- 
ical and cleanly fuel that they can have. We must take pains to 
make that clear to them by using it ourselves. Have your own 
house fitted up for the use of gas and then see that every member 
of your Board of Directors has his kitchen fitted up in the same 
way, so that whenever he talks gas he v.ay be able to say that he 
is practicing what he preaches. Suggest it to your stockholders 
and advise them that it is for their own interest to burn gas so as 
to increase the dividends. That is an important item which is not 
to be lost sight of. I think this is the most important part of our 
industry, 


Mr. NeEAt:—In all this discussion and in the paper which has 
been read, my case has not been met. I am a gas consumer, but 
only for a portion of the year. If I were to paint my kitchen 
white, or even paint it red, and carpet it, provide a collation and 
invite my friends to come into my kitchen and see my gas range 
_ work when the temperature was as low as it was here yesterday in 
and about this hotel, instead of inducing my friends to stay for a 
while they would all leave at once, because my kitchen would be 
cold. My heating apparatus is on a level with th¢ kitchen and I 
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have no steam; therefore the gas range will not heat my kitchen. 
What shall I do in that case? I have got to take part of the 
money which I save by the use of a gas range and spend it in 
some way for heating my kitchen. 


Mr. A. E. Forstatt:—Mr. Doherty speaks of an instantaneous 
water heater under pressure. I do not know that I have the 
heater of which he speaks, but I have had either that or its first 
cousin in use in my house for the summer and I have been in a 
position to receive the plain, unbiased, unprejudiced opinion of 
the women of the household, as to the merits of that heater. I am 
sorry to say that from their standpoint the heater is not a distinct 
success; 1 was afraid to try to put it in anywhere else. In the first 
place, it would .not supply hot water fast enough; it is all right 
for the bath, but if you want to wash dishes it is slow. A servant 
does not want to stand and wait ten minutes to get hot water 
enough to wash the dishesin. ‘That is the first objection. Then 
on wash days they could not get hot water enough without light- 
ing the separate burner, and when that is lit the gas bills increase 
ata wonderful rate. From my point of view the disadvantage is, 
that no matter at how low a temperature you want the water, the 
half-inch coil prevents its being drawn very fast unless you 
have a very high pressure on the street main. At my house the 
pressure is usually forty pounds and at times will run up to eighty 
or one hundred pounds; even then it sometimes takes quite a 
long time to get water enough heated for a bath. Another ob- 
jection that I have to it is that every time it is turned on, every 
light in the house jumps. I have a ten-light meter to furnish gas 
for the stove and for this heater, and an entirely separate pipe 
taken directly off the service. ‘lhe service is only one inch in 
diameter but | do not think that an inch and a quarter service of 
the ordinary length in our town would give any better results. 
I have it on a separate meter and so can tell the amount of gas it 
consumes. In our family there is a baby and a couple of small 
children and we want hot water all the time. There is absolutely 
no restriction to the use of the hot water and I suppose we use 
more than the average family. Tle average consumption of gas is 
about 100 cubic feet per day.. But I am going to take the heater 
out. | have not dared recommend it to any one for the reasons 
given - the women did not like it and it does make the gas jump. 
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THE PRESIDENT:—We have had quite a discussion of the gas 
stove business, and before it is wound up I will give my experience. 
I advised our company to invest something like $16,000 in the 
buying of 1,000 stoves, intended to be loaned out. We loaned 
them out, and the people entered into a contract with us to return 
the stoves in ordinarily good condition. The idea was that they 
should not use less than 1,000 feet per month. We have found 
that the consumption averages a little over 1,800 feet per month. 
We concluded to let them run on for a while before we invested more 
money, and see what the result would be. We wrote off every year 
25 per cent. so that at the end of four years the cost of those stoves 
was written off to the profit and loss account. Whatever stoves have 
come back to us have come back in very good condition. The 
repairs we have had to make have been very small. We find that 
they are constantly sought after; before I left home the man said 
that he had applications for 160 stoves, and asked what he should 
do. I said, “* Have you no stoves which have been returned ?” 
He said that he had no stoves which had been returned that he 
could loan again. I asked him how many stoves we had lost, and 
he said that he had had an inventory made, and that we had lost 
but one stove during the three years we had been loaning them. 
We figure up the interest on the investment; we figure up the cost 
of the stoves; we figure up everything connected with the stoves, 
and we find by doing that we were able to take these stoves, put 
them in, let the people use them for a while, and return them in 
good condition, and still make a large profit on the sales of gas. 
Our people authorized me to buy 2,000 additional stoves and put 
them out in the same way. So far we have found that is the way 
we have been best able to introduce gas stoves. 


Mr. Graves:—I think your plan is just about the same as the 
Rochester plan, and I can give you some figures which may not 
be exactly correct, but are approximately so. ‘The Rochester 
people have pursued that plan for three years. They now have 
out on contracts between four and five thousand gas ranges. 
Those ranges are put out under a contract in which the Company 
insists that the user of the stove shall consume at least 500 feet 
of gas per month, or pay fifty cents per month. Gas is selling 
there at $r.00 per thousand. Now, whenever a person comes in 
to sign one of those contracts they send them one of the old ranges, 
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not anew one. They have ranges which have gone out:and come 
back for some reason, and it is those ranges that they send to the 
users of the stoves. 


THE PRESIDENT :—That is the way we do. 


Mr. Graves :—I have known of people coming in there and 
asking, “Are you going to send us up anew range?” The reply 
is, ‘‘Well, we cannot tell. If we have one which has been used, 
we will send that, but practically it is just as good, because we 
take the range apart and clean it up before we send it out.” The 
great advantage the Rochester people claim for it 1s that they give 
people just what they ought to have. They do not give anything 
less than an 18-inch oven, and they connect the range with a 
34-inch pipe. If anybody wants to have their own people connect 
them up, they are very willing they should do it, but will not allow 
them to connect them up with less than that size of pipe. 


THE PRESIDENT:—Our experience was so satisfactory that we 
intend to continue the plan. The only expense we have to day 
with the ranges is that of re-tinning the drip pan. Those things 
give out, and we have to re-tin them at a cost of six cents apiece. 


Mr. GRavEs :—I will say that the Rochester people told me 
that the average expense of keeping the ranges in repair was ten 
cents a range per year. 


THE PRESIDENT :—Ours would be more than that. 


Mr. GRAVES :—That is just what their expense figured up to. I 
will say further that if any member of the Association would like 
to see the contract under which the Rochester people put out their 
ranges I will be very glad to show it to them. 


THE PresipENT:—Does Mr. Doherty desire to say anything in 
reply ? 

Mr. DoHERty :—I would like to ask Mr. Searle the population 
of the city where 30,000 ranges were put out. 


Mr. SEARLE:—I have in mind one city which put out 12,000, 
and | think that was Kansas City. 


Mr. DoHERTY :—How long did it take to put those out ? 


Mr. SEARLE:—I think they were put out in about 16 or 18 
months. 
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Mr. RopeEr:—In about eight months. 
Mr. DouEerRtTY :—What is the population of the town ? 


Mr. GEORGE CLARKE:—About 200,000. 


Mr. DoHERTY:—And 12,000 ranges were put out in eight 
months? Was it done by the free installation plan, or by adver- 
tising and soliciting ? 

Mr. GEORGE CLARKE:—By free installation, but, of course, 
there was lots of soliciting done. ees 

Mr. Douerty:—Probably you advertised and solicited more 
actively than any other gas company in the United States. 


Mr. GrorGE CLARKE:—Undoubtedly we did. 
Mr. DoHEeRty:—What was the price of gas? 


Mr. CLARKE :—Fifty cents. 
Mr. DoHERTy :—I do not believe Kansas City should be taken 
as an illustration. 


Mr. SEARLE :—I have heard that in Boston they put out 20,000, 
but I understand they have abandoned it now. 


Mr. DoHERTy:—I simply want to make this point—that I do 
not believe in giving away stoves as a means of inducing people 
to use them. | think itis more talk than anything else that creates 
the demand for them. From my own experience, | may say that 
in Madison, Wisconsin, I could have given away stoves very 
readily, and probably my judgment would have lead me to do so. 
In the first place, we do not put in any free services. We charge 
for services more than they cost We charge for stoves two or 
three dollars more than they cost. I have put out there in the 
last two years one gas stove for every twenty-five inhabitants. We 
never lost but one stove. All these things are to be considered. 
Here is a town of 17,000 inhabitants, and a very large section 
of that town we cannot reach. At this time we do not have six 
miles of main larger than two inches. We put out one gas stove 
for every fifty inhabitants. We have secured our business by 
advertising and soliciting. I do not think the time is ripe for free 
installation. We are spending 25 per cent. of the money received 
in hiring solicitors. I intend to see that the men we employ as 
solicitors make big salaries next year. We want only men who 
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can do effective work. We are going to command the best service 
to be had. Now, in regard to water-heaters, Mr. Searle says that 
a heater which has an efficiency of only 75 per cent. is too expen- 
sive for use. Mr. Doty says that he has a heater arranged with a 
thermostat, which is satisfactory in its economical working. Now, 
if that thermostat controls the gas, does not shut it off entirely, but 
simply controls the rate of flow, I have an idea that his heater is 
of very low efficiency, and I am surprised that he has such good 
results from it. JI can hardly conceive of a water-heater with a 
thermostat which simply controls the rate of flow being efficient. 
It is just the same as in a boiler plant. Your efficiency falls off 
when your grate service is not working to the highest capacity. 

Mr. Pratt says that he would remove all objections to the use 
of gas. To do that you would have to give away the gas. If you 
charge for services (and I think most people will pay for services) 
then you have merely got that much more money to do something 
else with. Your plant costs that much less. You are that much 
better off and eventually you can make gas cheaper. I do not 
say that it is unwise to put in free services, but I do thirk it is often 
possible to be ‘way ahead” financially and that we may often doa 
- much larger business eventually by not giving free services too 
soon. ‘here is another thing I want to referto. I notice that a 
great many gas men come up here and say that they deeve the 
use of gas is best in the kitchen. Now, I would ‘fire’ a man 
out of my place who would say ‘‘ believe.” He would have to be 
positive about it. 

In regard to cooking schools I want to say that for the past. 
three seasons our company has had in its employ a graduate of 
the Boston Cooking School. When I first took charge of the: 
Madison plant we wanted to get the co-operation of some of the ° 
ladies there and did it by organizing some cooking schools, and 
succeeded in organizing what is the largest organization in the city 
of Madison—The Housekeeper League—and we have not only 
established three cooking schools but the city was induced to put 
cooking in as part of the instruction in the common schools. | We 
hired thé demonstrator, furnished the room, furnished the gas and 
gave the public school children above ten years of age lessons in 
cooking and also gave free lectures to the public. I kept track of 
this enterprise verv carefully and am able to trace the results ob- 
tained. Of course cooking in the public schools reaches just the 
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class that we want to reach. ‘That is, it reaches all classes, where- 
as the free cooking lecture does not. I think many of you will 
find the same thing that we did, that the same people attend the 
performance and that they are the people who already have gas 
stoves, or else are people who live where they cannot get gas. -To 
make it more effective we borrow a consumer’s kitchen and then 
let the neighbors know that Mrs. So and So is about to give a 
demonstration there. 

Mr. Searle spoke about giving away gas stoves to replace a 
gasolene stove which stoodin the way. If you give away a gas 
stove and they still retain the gasolene stove, they are very apt to 
use 1t, whereas if you make an exchange you would get the gaso- 
lene stove away from them. We have two hundred gasolene stoves 
stored in an old barn, and we can sell these out in the country or 
take them to some other gas man’s town and sell them cheap. 

There are some things in this paper which I hoped would pro- 
voke discussion. They were written for that purpose. 1 am 
sorry the discussion did not come out. I have said here, or in 
another place, that there are some complaints which cannot be 
cured. I have about come to the conclusion now that every 
complaint can be cured, and for the last two or three weeks I have 
held our complaint-man accountable for every complaint, and no 
matter how crazy or cranky the people were, it was his business to 
cure that complaint. He must do it. Every complaint which 
cannot be cured must eventually come to my desk and I see to it 
that the complainants get satisfaction. I think there is no com- 
plaint that we cannot satisfy. 

As to hot plates, I do not believe that they are the fore-runners 
of gas stoves. I would rather sell gas stoves outright than try to 
sell people hot plates with the view of mtroducing gas stoves. 
They will stand in the way of placing a gas range, and people will 
buy them if they can buy them conveniently. We do not handle 
hot plates at all. If people come in and ask for them, we do not 
at first know what they are. If we have to sell them, we do it. I 
think we have sold them this year to two saloons, but even there 
we insist upon selling ranges just for the appearance of it. It is 
simply a matter of talking to people. You can sell them almost 
anything you want to. 

Mr. Doty said, on the garbage question, that with a coal range 
you had your ashes, tin cans, etc. to get rid of: that kind of re- 
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fuse is not objectionable, but it is matter subject to decomposition 
which causes trouble and which can be burned in your coal stove, 
but cannot be gotten rid of with the gas stove. Ashes, and things 
of that sort, you can pile in your back yard for a year, for there 
is no offensive material in it, and the Health Officer will not get 
after you It will not prove obnoxious to the nostrils, although it 
may be to the sight. As to the matter of getting rid of garbage, 
that is rather a more serious question, and I know it is trouble- 
some to the people who have gas stoves, where there is no pro- 
vision for getting rid of it. 


In the matter of selling gas stoves on the installment plan, | 
think that is the wisest thing to do, and that it is the easiest way 
of disposing of them. You know how ready people are to buy 
something if they can only pay for it at the rate of a dollar per 
month. ‘That is human nature. We must take advantage of that 
desire on the part of the public; it is just as pleasant, if they 
can find some way of buying, as to have a thing given to them. 
The novelty of having a thing given to them wears off eventually. 


Mr. Littlehales made the statement that soliciting was worth 
more than all other methods of acquiring business. I agree with 
him thoroughly as to that; but you have got to advertise and 
demonstrate and pave the way for your solicitors. We pay our 
solicitors on the commission basis. We do not get discouraged if, 
when our man goes around, people will not let him in; we do not 
give that fellow up; that is not a bad case, for the next time the 
solicitor goes around there is no telling what he may accomplish. 


Just before I came here I took my Kodak out and took pic- 
tures of a dozen houses in the town where we had put gas 
stoves in, and particularly in one locality I took a dozen pictures 
of the worst tumble-down old huts you ever saw; nine of 
those had paid for their stoves and the others will pay for them ; 
all of them are paying their gas bills promptly. When we first 
put out those stoves they were used in the summer time only; but 
now many of them use them the year through, and we have placed 
stoves in lots of houses of three rooms only—in fact they are 
nothing more than little huts. 

Mr. Doty spoke about advertising from a central point. That 
certainly seems desirable to me. It takes lots of time and work to 
write suitable advertising matter; if we do write out our own 
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advertisements and figure up the time we put into it, it becomes 
an expensive thing. He spoke of some New York house which 
sends out cuts and advertising matter, and it is probably the same 
house that wrote to me. I would not like to criticize it, for they 
would be apt to retort that I did not know what good advertising 
methods were. But we all know the reasons why gas is not used 
(where it is not), and we ought to know better what to say about 
it than those people. [ think I know what to say in my own town. 
Again, this advertising service is quite expensive. They charge 
$2.75 per week, for a cut and a little reading matter that any of us 
ought to be able to supply and the charge is more than it is really 
worth. I am in favor of any scheme which will give us suitable 
advertising matter without our own individual attention, but in this 
case I think they charge too much. 


On motion of Mr. Nea!, the thanks of the Association were voted 
to Mr. Doherty for his paper. 


THE PRESIDENT :—The next paper will be read by Dr. E. G. 
Love, on “The Loss of Illuminating Power of 25 to 30 Candle 
Gas when Mixed with Air” 


(For paper see Appendix, page liu). 


Mr. WHEELER: — Dr. Love’s paper is on a very interesting sub- 
ject; I think the experiments he has pursued are within the 
reach of all ofus I can hardly ayree with him in the statement 
that a mixture containing only five per cent. of air is hard to de- 
tect. I think those of us who are gas men can quite readily detect 
the presence of five per cent. of air. 


In the field of 24 candle-power water gas, I have personally 
made a number of experiments at different times, using as a diluent, 
air, carbon dioxide and a heavy furnace gas. I have always found 
that a mixture of as much as five per cent. of air has reduced the 
gas 13 or £4 per cent. in candle-power. This gas was half-and- 
half coal and water gas. Quite recently 1 had some experiments 
made upon a water gas which was 22.9 candles. ‘The experiments 
were made very accurately by our Long Branch Superintendent, 
Mr. Tuttle, and his results show that five per cent. of air added to 
this 22.9 candle gas reduced the candle-power to 19.9 candles or 
13.1 per cent.; ten per cent. of air added to this gas reduced the 
candle-power to 15.7 candles, or 31.4 percent. In each case 
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every precaution was used and all necessary corrections made for 
temperature, barometer, etc. 


The amount of air which can be admitted with safety during 
the process of oxide purification 1s a point which bears directly 
upon the candle-power, and I think it can be safely said that be- 
yond 2% per cent. of air as a maximum limit we cannot go with 
safety, as the candle-power begins to drop in a marked degree, 
and requires more oil added in the carburetter to offset the loss due 
to the admission at the purifiers. It is probably true that 1% per 
cent, is the practice of most gas engineers in admitting air at the 
‘boxes. With this quantity some engineers claim that there is no 
extra oil required, and even that there is a slight gain in luminosity ;. 
others claim that even with this small amount..a small percentage 
of oil has to’ be added to keep the gas at the required candle- 
power. 


The subject of Dr. Love’s paper, “The Loss of Illuminating 
Power of 25 to 30 Candle Gas when Mixed with Air,” is a very 
interesting one for a variety of reasons. Considerable experi- 
mentation has been made, not only in the ordinary way of mixing 
airwith an enriched gas in certain proportions, and then measuring 
the candle-power with the photometer, but also in the way of 
measuring the luminosity of the same in a Bunsen burner; 
these latter experiments are perhaps more interesting than the or- 
dinary one of measuring the !oss of candle-power due to small 
proportions of air mixed with the gas. 


There is a line of experiments in the matter of testing the lumin- 
osity of gas in the Bunsen burner which I think are very interest- 
ing. ‘They are certainly very important in the matter of manufac- 
turing gas stoves and Welsbach lights. 


Prof. Lewes, at the 1897 meeting of the Incorporated Gas 
Institute, read a most interesting paper upon the theory of the 
atmospheric burner. In this paper he made experiments upon 
the amount of air, of nitrogen and of carbon dioxide required to 
render a 16.3 candle-power coal gas non-luminous when consumed 
ina Bunsen flame. He found that one volume of gas required 
2.27 volumes of air, 2.30 of nitrogen, or 1.26 of carbon dioxide, 
respectively, to render the flame completely non-luminous. In a 
43 candle-power gas it required 7.86 volumes of air, 4.71 volumes 
of nitrogen and 3.12 volumes of carbon dioxide, respectively, to 
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render this richer gas non-luminous. These figures, he says, re- 
veal the interesting fact that with a rich gas far less nitrogen 
than air is required to bring about loss of luminosity on account 
of the high temperature produced by the combustion of the heavy 
hydrocarbon with the oxygen in the air, In this series of experi- 
ments, he says, that while it required 5.38 volumes of air to render 
a 24 candle-power gas completely non-luminous, it required but 
2.27 volumes of air to render a 17 candle coal gas non-luminous. 


He also shows the difference in temperature between blue and 
green non-luminous combustion, and shows that green combustion 
requires 3.37 volumes of air. The theory of these mixtures and 
varying temperatures resulting therefrom is very important indeed 
in the manufacture of scientifically constructed gas burners for 
stoves, and has a most important bearing upon the whole ques- 
tion of fuel gas. The experiments of Prof. Lewes to which I 
have referred are classical in their thoroughness and beauty, 
and his paper should be on the desk of every manufacturer of gas 
stoves as well as upon that of every gas man. | 

THE PRESIDENT :—Cannot Mr. Miller give us some information 
on this subject ? 

Mr. A. S. MILLER:—To me these experiments appear conclu- 
sive and do not leave anything to criticize. It is a great pleasure 
to have this subject cleared up, for there has been so much wild 
guessing and so many loose statements made on ‘the subject 
that I began to feel that none of us knew exactly where we 
were. I was very glad indeed when Dr. Love agreed to do this 
work. I am under very great obligation to him personally for 
clearing the subject up as he has. There is nothing further to 
say. The experiments are conclusive in themselves. 


Mr. DoueEerty:—I would like to ask: Dr. Love a question with 
tegard to the photographs: whether they were taken under exactly 
the same conditions, with the camera at the same distance from 
the flame, the same time of exposure given, and with the same 
diaphragm. Were the conditions just the same ? 

Dr. LovE:—Identically the same. 

Mr. SEARLE:—I would like to ask Dr. Love if in any of those 
photometric observations it was possible to have had the cam- 
era so designed that the lens could have been subdivided by a 
dividing engine to get the flame area on the photograph. 
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Dr. LovE:—Yes, it would have been possible, but would have 
involved an amount of labor for which I had not the time. 


Mr. A. C. Humporeys:—In the spring of 1882, | gave con- 
siderable attention to the mixing of air with rich oil gas and to 
determining the effect upon the candle-power. While I have not 
the figures with me I have the general results in my mind, namely, 
that the figures that had been previously published were absolutely 
misleading if they were taken as results for general adoption, and 
without regard especially to the candle-power of gas. It took but 
very little work to demonstrate that with a rich oil gas a consider- 
able percentage of air could be introduced, and the candle-power 
of the gas would be increased as far as any practical results 
were concerned. I think that is one of the chief points which is 
to be borne in mind in this connection. We must have clearly in 
mind, in the first place, what the candle-power of the gas is, before 
we can determine what is going to be the result on the gas of 
mixing it with air. A great deal of instruction can be derived 
from experiments of this kind applicable to the general subject of 
photometry. We only have to make a few experiments in this 
direction to determine that we have nothing like absolute candle- 
power to guide us. I could, for instance, take an ordinary burner 
and burn a large quantity of oil gas, altogether too large for that 
particular burner to use, and the result of course would be a very 
low efficiency. I could put in forty per cent. of air, and by care- 
fully arranging a burner that would burn that gas to advantage, I 
could get a better result after the addition of that forty per cent. 
of air than I could without any air. I mention these facts to show 
that the subject cannot be treated in any general way; but prac- 
tically, Dr. Love has covered the subject for us in our ordinary 
business, because he has shown what the effect is of air on gas as 
we ordinarily use it. I would suggest however, that very likely 
the difference in effects shown between water gas and coal gas is 
due in great measure to the difference in candle-power between 
those two gases. 


Mr. LITTLEHALES:—I would ask Dr. Love if the relative areas 
of those photographs would indicate the relative illuminating 
power; or, isa portion of that due to the actinic power of the 
flame. Would the relative sizes of those white portions indicate 
the relative illuminating powers in the different photographs ? 
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Dr. LovE:—I have a very little to say in reply. In answering 
Mr. Littlehales’ question I would merely state, as I tried to in the 
paper, that the photographs give actual sizes so far as they can be 
reproduced by photography. The actinic rays are the only ones 
which affect the photographic plate, and for this reason the dull 
yellow rays which are found in the upper portion of the blue zone, 
being weak in actinism, make this part of the flame, as shown in 
the photographs, somewhat larger than it really is. The actual 
flame does not show anysharp line between the luminous and non- 
luminous portions. The camera was so placed that the image on 
the ground glass was of the exact size of the flame, and no change 
was made in the positions of the burner and. camera until all the 
photographs had been taken. 

It was thought that it might be a matter of interest to place 
side by side the photographs of flames obtained from different 
mixtures of gas and air. 

As to the statement made by Mr. Wheeler, that five per cent. 
of air could be detected in the flame, I may say that I placed 
burners at the two ends of my photometer. In one of these 
unadulterated gas was burned, while a mixture of gas with five 
per cent. of air was burned in the other, the consumption being 
five cubic feet in each case. I may not be a very good judge, but 
at the distance from the photometer table at which both flames 
were visible at the same time I was unable to detect any differ- 
ence, and | was looking for one too. Had the flames been in 
close juxtaposition it is very probable that a difference would 
have been noticed, but in this case a comparison flame was used, 
and my statement referred to the detection of the presence of five 
per cent. of air without such aid. So far as I could see the flame 
looked like a rich water gas, without any of the impoverished ap- 
pearance which is very noticeable when the quantity ofair exceeds 
8 or Io per cent. 

The subject is: one of great interest and many of the points 
which the work suggested had greater attractions for me person- 
ally than the particular question which I was endeavoring to 
answer. It is a subject regarding which, as Mr. Humphreys says, 
we know comparatively little. You may adapt your mixture to 
certain conditions, and your burner to certain mixtures. but these 
are not the conditions in ordinary practice. Under such circum- 
stances it becomes a matter of scientific investigation. 
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Mr. LItrLeHALEs :—Wouid it not have been a fair test in the 
admixture, for the sake of argument to assume that you put in 
twenty-five per cent. of air, and made the test with a four-foot 
burner, and would it not have been a fairer test to have tested it 
with the five-foot burner? Of course when you mix air with it 
you necessarily have a lesser quantity of gas. Would it not have 
been a fairer test to have increased the size of the burner so as 
to give the same quantity of gas burned as you had before ? 


Dr. Love:—I will answer that question by asking Mr. Little- 
hales: Would you have done that in the case of a consumer ? 


Mr. LITTLEHALES :—No. 


Dr. Love:—I judged it from the consumer’s standpoint. With 
a five-foot burner you would oblige your consumer to increase 
his consumption of gas. 


Mr. LitrLeHaLes:—I was looking at it only from the stand- 
point of its deterioration. 


Dr. Love:—There 1s no doubt about that; if you want to burn 
such a mixture to the best advantage you must change your 
burners—you must change the conditions—but the moment you in- 
troduce any new element it destroys materially the value of the 
test. 


Mr. A. F. ForstaLt:—The difference between Dr. Love and 
Mr Wheeler may be but another illustration of the silver and gold 
shield. Is it not possible that the composition of the two gases 
experimented with, the one by Dr. Love, and the other by Mr. 
Wheeler, might make a difference in the visible influence of a five 
per cent. mixture so that both may be right. - 


Dr. Love:—I think it is very probable. I experimented with 
a twenty-six candle water gas, and my conclusions were based 
upon gas of that quality, and not upon a.mixture of water gas 
and coal gas. I referred in my paper to the importance of know- 
ing more relative to the effect of incombustible dilnents upon the 
constituents of the gas, and introduced the extract from Dr. 
Frankland’s work as representing about all that had been done 
in this direction. We know something of the effect of air upon 
an illuminating gas as a whole, but we know almost nothing 
of its effect upon the individual constituents, especially those 
which give luminosity to the flame. 
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I did not catch Mr. Wheeler's figures when he spoke of a loss 
of thirteen per cent.—I think that is what he said. What was the 
percentage of air which produced that loss ? 


Mr. WHEELER :—Five per cent. That was with a mixture of 
half-and-half, coal and water gas. 


Dr. Love :—What was the candle-power ? 
Mr. WHEELER :—Twenty-four. 


Dr. LovE:—I was working with a straight water gas which 
was practically two candles higher. You will see by the table of 
results which I obtained that 5.4 per cent. of air in the mixture 
caused a loss of 11.24 per cent. in illuminating power, or a little 
over two per cent. for each per cent. of air. Mr. Wheeler’s re- 
sults show a loss of 2.6 per cent. for each per cent. of air in a 
five per cent. mixture, which, considering the greater deleterious 
effect of air on coal gas than on water gas, accords very well, I 
think, with the figures which I obtained. Presumably the higher 
the candle-power the more air will the gas stand. I think this 
has been abundantly proven by the experiments which have been 
made. 


Mr. A. S. MILLER:—I move a hearty vote of thanks to 
Dr. Love for his kindness in presenting this paper to us. 
(Carried. ) 


THE SeECRETARY:—I think there is hardly time for another 
paper before the recess, so I will read one or two questions from 
the question box: 


‘‘Why not make the Union on three-light meters the same as 
on five-light, so they will be interchangeable ?” 


Mr. LITTLEHALES:—In my view of that question it would be 
one of the best things we could do. It would be a great con- 
venience. 


Mr. A. S. MILLER:—If there are any meter makers present 
we would like to hear from them. I do not suppose there is a 
meter user in the room who would not like to see that done. 
Probably it would be just a question of a small increase in cost ; 
but it may be that there is some practical objection to it.’ If so 
we would like to hear from the meter makers. 


Mr. McILuENNy:—I do not think there is any objection to 
doing that if the gas fraternity wants it done. I do not think it 
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would cost any more. There is a large number of three-light 
meters out.. The proportion of threes to fives is about as ten to 
one. Of late there are more fives going out than there used to 
be; but a great many companies issue three lights. It would 
make some confusion in making the connections. We would 
have to replace the meter with another, we would have to turn off 
your gas, and of course the greatest trouble would be with the gas 
people. The meter makers would not object. I do not see why 
they should. The slight difference in cost between the three-light 
and the five-light screws would not count for anything in the mat- 
ter. The trouble would be with the gas people themselves. They 
would have to pay for the connection, and for the lead pipes, the 
soldering in new caps, etc. Of course that would be a serious 
matter. Besides, I do not see why a five-light screw would be any 
better than a three-light when it comes to the practical working 
of the meter. This screw asit is, is amply large enough to pass all 
the gas that the meter will measure. I do not see what would be 
gained by putting a five-light screw on a three-light meter, sup- 
posing that the three-light meter is quite large enough for the use 
to which it is put. But I see no objection to putting them on if a 
company wants them. 


Mr. Harpison:—I think a better answer to that question 
would be to discontinue the manufacturing and the use of three- 
light meters. I claim that a three-light meter is not large enough 
for our wants at the present time. It is not sufficient to pass gas 
enough to light an apartment and heat it, as is frequeutly done by 
a radiator on the same meter. In Hartford we do not intend to 
ever buy another three-light meter. Weare using up those we 
have on hand for small consumers, and shall use them as long as 
they last, but we are not purchasing anything less than five-light 
meters, I think if gas engineers will consider the future they will 
not send in many orders for three-light meters from this time on. 
The supply is wholly insufficient where they use gas stoves and do 
not have separate meters; it is wholly an insufficient supply for 
the stove and the light at the same time. 


Mr. *BoaRDMAN :—I think Mr. Harbison’s views are very cor- 
rect for a large company that is able to pay for meters, and to buy 
five-light meters aJtogether. But some of us small fry have 
to be “content with, three-light ;meters. We go into small estab- 
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lishments, a barber shop for instance, or an office, and put in 
two, three or four burners as the case may be. We are very glad 
to be able to get that far. We cannot very well afford to put in a 
five-light meter. We have got a lot of three-light meters on hand, 
and I have taken out three-light meters in many instances where 
gas stoves were used, and have put in five-light meters. Now we 
do not want to go to work and buy another five light meter to put 
in there, but would like an opportunity to put in a three-light 
meter, and that will answer their purpose just as well at present ; 
when they have used gas for a while, and finding that the bill is 
not so enormous, and that the meter is not altogether unreliable, 
they will perhaps want to put in a little stove and do some heat- 
ing, and gradually they may work up to the need of a five-light 
meter, and then we can put in the five-light meter, and use that 
three-light meter in another place. It is on that line IJ think that 
the question is asked, to enable the smaller gas companies who 
have to use three-light meters with their small consumers, to put 
in a three-light meter, and then take it out and substitute a five- 
light meter, when there is occasion for it, without additional cost. 
I think it would be a good idea to recommend to meter manufac- 
turers hereafter to make their three-light meters with five-light 
connections, unless otherwise instruc ted, so that that can be done 
without any extra expense. Quite a number of the smaller 
companies are perfectly willing, whenever they can afford to 
put in five-light meters, to make the change; but they would 
rather have the original connections made so that one can be 
substituted for the other. Sometimes it works the other way. 
Rather than take out a five-light meter they would let the five- 
light meter stay in a place where electricity was used; they 
cannot get rent for the meter, and it does not pay to put in so 
much capital. I think it is a very good suggestion to the meter 
makers to have it understood that unless otherwise instructed 
they should put in an interchangeable coupling. 


Mr. CATHELS:—I would call attention to the fact that some of 
our friends have very large ideas. Of course our friend Harbison 
represents a very large company, but there are some here like my- 
self, who represent small companies, and we do not like to spend 
a lot of money in buying larger meters. The three-light meter is 
only three-lights nominally. A three-light meter will very satis- 
factorily deliver gas to seven or eight ordinary burners. I con- 
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sider from three to eight ordinary burners going constantly a very 
good consumption of gas. In most houses from three to five lights 
is the ordinary number going at one time. The three-light meter 
fully answers the purpose in such cases. Of course the use of a 
stove may necessitate another meter; but I think that the three- 
light meter is for ordinary household use of ample size. Of course 
I would like to be able to put in five-light meters, but I must say 
that as far as the couplings go it would be advantageous to have 
couplings for both the three and the five-light size. It might save 
a great deal of bother and trouble. But I would not advocate the 
disuse of three-light meters. 

THE SECRETARY:—I have some written answers to this ques- 
tion : 

‘‘ It would certainly be a great convenience, and I favor it very 
much.”—Vorthrop Moore. 

“I say, Amen, to this question.”—/. W. Gwinn. 

‘It would make trouble in smal] works from mistakes in set- 
ting a three-light where a five-light was barely sufficient. Why 
not abolish the three-light meter? ”’—JAZ. Bowes. 


Mr. A. E, Forstaty:—As far as I am concerned I may say 
_that I think the three-light meter is useful in many places where a 
five-light meter is not needed. There is a difference in cost be- 
tween a three-light and a five-light meter, and most of us have 
some meters that are not paying. What would be the use of put- 
ting in ove-light meters when we cannot make the three-light 
meters pay us? 

Mr. LirrLEHALES:—The tendency at the present time is to 
require smaller size meters. The great number of Welsbachs 
put in reduces the consumption per burner enormously, and a 
three light meter that was barely sufficient when we were using 
five or six flat flame burners, is abundant when you are using 
a Welsbach, because there is only one-half the consumption of 
gas. ” 

THE SECRETARY :—I have another question : 

‘What is the best method of separating the oil vapors from 
water gas, without the use of water? If water has to be used, 
what is the effect on the candle-power ? ”’ 


Mr. Lii1TLEHALES:—Is there any other way of separating ? 
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THE SECRETARY :—I think that question was intended for Mr. 
Miller. 


Mr. MiLtER:—The Committee on Research has that as a 
standing subject,and hopes that some member will very kindly 
enlighten them on it. 


Mr. Ecner :—I think that putting water gas through a conden- 
ser would do it. 


Mr. MILLeR:—I would hike to state that I have spent a great 
deal of time and money in investigating that subject, and I have 
tried to persuade some of the other members to do the same thing. 
I tried the ordinary scrubber, made up with wood strips one inch 
square, placed one inch apart, built so as to break joints. The 
gas was taken beyond the relief holder after it has been through 
the ordinary scrubbers and condensers, and cooled to eighty de- 
grees. This scrubber would take out a portion of the tar, but not 
all. The P. & A. condenser was tried. The gas was put through 
that at all rates of speed, from barely flowing through a six-inch con- 
denser up to flowing beyond its rated capacity. I do not know 
exactly what its rated capacity was, but I weighted the float so as 
to run it under very considerable pressure. That did not remove 
all the tar. Then one or two special scrubbers were designed by 
my assistants and by one of the members of the Association, Mr. 
Rusby, of Jersey City, but they did not seem to be much better. 
Finally | sifted down to shavings. | simply filled a pipe full of 
shavings, and passed the gas through that, and all the tar was 
scrubbed out. I have just ordered six scrubbers, ten feet in diam- 
eter, each one to have twenty-four vertical feet of shavings in it. 
I think that system is in use at Omaha, and Mr. Knapp tells 
me that it is working very satisfactorily. In connection with that 
work I made a great many tests of candle-power to see about how 
much candle power was being lost in these various scrubbers. 
The gas was about twenty-seven or twenty-eight candles. I did 
not make any test of the loss of candle-power in the first scrubber 
because it did not remove the tar, but I tested the P. & A. scrub- 
bers, to see to what extent it did injure the gas. I found that the 
gas lost about two per cent. of the illuminating power in the P. & A. 
scrubbers, and about the same in the shavings. It lost about the 
same in the purifying boxes. So that we did not lose any more in 
the scrubbers than we did in the boxes, I did not however make 
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any test of the gas that had been scrubbed through the shavings’ 
scrubber, and again afterit had been scrubbed through the purify- 
ing process. In other words I might lose two per cent. in the 
shavings’ scrubber and then again lose two per cent. in the purify- 
ing boxes. I will test that some day when I get the new plant in. 
At the present we have made connections so that all of the gas. 
‘goes through the first box in each set of purifying boxes, and that 
box is filled full of shavings. We first filled it in the ordinary 
manner, as we would with oxide, and found that while there was. 
scarcely any back pressure it did not take the tar very long to get 
through the shavings. Reducing it to figures, the tar would begin 
to show on top of the purifying boxes when something like three 
thousand or four thousand cubic feet of gas had passed per bushel 
of shavings The box was then decked over solid about midway 
between the top and bottom leaving an opening opposite the inlet, 
so that the gas had to travel horizontally through the bed of shav- 
ings, and then rise through the opening. A second deck at the 
top of the box compelled the gas to travel horizontally through 
the upper layer of shavings. This arrangement increased the 
efficiency from three thousand to four thousand cubic feet of gas. 
per bushel of shavings up to thirty-five thousand to forty-thou- 
sand feet. When we get the new scrubbers we hope to do better 
than that, and if the Association is interested in the matter I can 
probably tell them more about it next year. 


Mr. SOMERVILLE:—I would lke to ask Mr. Miller if he took 
the temperature of the ‘gas’ at’ the =P.) &@°A. condenser, “7Or 
course if the temperature is high the tarry matter will get into 
the scrubbers; but if the gas is cvol the P. & A. scrubber will 
take out the tar ‘There is no doubt about that. I think it is. 
largely a question of temperature. It seems to me that when 
those shavings get saturated with tar they would be no longer 
able to absorb the tar. What is done then? Are the shavings 
taken out and renewed ? 


Mr, MILuer: —I think I stated that the gas came out of the 
regular condenser at about eighty degrees. The gas in the P.&A. 
was tested between seventy-five and eighty degrees. 

As to the amount of scrubbing that the shavings would do, I 
think I stated that we could get a duty of between thirty-five 
thousand and forty thousand cubic feet per bushel of shavings ;. 
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after which it was necessary to change them. The scrubbers 
which are being built at this time were designed with a view to 
removing the shavings at a nominal cost, and also to loading them 
at nominal cost. 


Mr. EGNER:—Mr. Miller has told us that the illuminating 
power was reduced two per cent. when using the P. & A.con- 
_ denser ; but he has not stated how much it was reduced afte; 
passing through the shavings. 


Mr. MILLER:—It was about the same in the shavings as in 
thesP.- ae. 


Mr. EGNER:—lI used shavings fourteen years ago with water 
gas and got about the same results as Mr, Miller did, except that . 
I used the shavings in the lower tray of the purifiers. They were 
very effective. I put a layer of shavings on trays below the 
purifying material, and we got from thirty-five thousand to forty 
thousand feet. 


Mr. Knapp:—Mr. Miller has referred to the scrubbing of gas 
at Omaha through shavings. 


We put in just before the purifiers at our Jones Street Works, a 
scrubber 8 feet 6 inches in diameter and 22 feet high, designed to 
to be filled with slats, and water to be introduced at the top for 
scrubbing in the usual way. 


This was some five years ago. ‘The reason a scrubber was put 
in at this point was to catch the small amount of tar that reached 
our purifying boxes, and which had been caught by a layer of 
shavings at the lowest box tray, and by omitting the shavings and 
one of the lower trays we got an increased depth of moeid and so 
increased our purifying capacity. 


It seemed to me wrong to use water for scrubbing cold gas, and 
I asked permission to try instead dry scrubbing with shavings. 
What we call shavings are really planer chips. Instead of the 
slats and water I used two layers of planer chips, on old purifier 
trays cut to fit the scrubber shell 8 feet 6 inches in diameter and 
supported by cross bars of Tee iron. 


The first time I tried this method I[ used dry chips, some 30 
inches thick for each layer, and ina couple of days I had so much 
back pressure in this scrubber, I had to take out the planer chips, 
and found their absorption of moisture had swelled and packed 
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the chips so tight as to cause a stoppage of the proper flow of 
gas. It is necessary to wet the chips to be used for this purpose 
a day or so before putting them in place, so they will be thoroughly 
soaked and swelled up, and it is a good thing to screen them over 
a common mason’s sand screen to take out the very fine stuff. 


After I got over these difficulties and found 16 to 18 inches 
to be about the right thickness for a layer of chips, or 75 to 85 
bushels to the layer,I changed the chips in from ten days to two 
weeks, and this gave 40,000 to 50,000 feet of gas per bushel of 
shavings. 

As no tar showed through the lower layer of chips, and no dis- 
coloration through the top layer in this length of time, I gradually 
increased the time between changes. I ran over six months before 
making the Jast change and we put through something over 
100,000,000 cubic feet of gas and no tar showed at the purifying 
boxes, although the two layers of chips were discolored all the 
way through. This is a duty of some 580,000 feet of gas, scrub- 
bed per bushel of chips. ‘he usual back pressure from this dry 
scrubber was from one to two inches. 


Sometimes more back pressure showed, and I got clear of this 
by turning the exhaust steam from the exhauster engine into the 
gas at the outlet of the exhauster: this warmed up the chips in 
the scrubber and always reduced the back pressure to the normal 
in an hour or so. 


Inregard to the loss of candle-power by such dryscrubbing, I do 
not remember the exact figures, but I made three readings per 
day, bringing the gas from each side of the layers of chips and 
continued the test for a week, and repeated the test at another 
time, and when I came to sum up the results the candle-power 
was the same on each side of the layers within one percent. I 
concluded there was no practical loss of candle-power in this 
method of dry scrubbing. 


I have had a scheme in mind for some time for scrubbing cor 
separating tar and entrained matter from illuminating gas by a 
centrifugal discharge wheel. 


We now have an exhauster to draw gas from the relief holder 
and push it through the purifiers and station meter to thé storage 
holder. I believe if we substitute for the exhauster, as commonly 
used, this centrifugal discharge wheel, something like the blast 
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wheel of a common blower, but on a vertical shaft in preference 
to a horizontal shaft, and enclose the same in a suitable casing 
for the purpose, we would have a perfect tar separator as well as 
a good exhauster all in one. In this way we would not add to 
the apparatus necessary for operating a gas works, or to the cost 
of installing or operating the same, but would increase the efficiency 
of the apparatus already necessary, and I believe we would get 
the last particle of tar and entrained matter from the gas and 
send it to the purifiers perfectly cleaned. 


The Association then adjourned to meet Thursday, October 
2oth, at 10 A.M. 


SECOND DAy—MORNING SESSION, OCTOBER 20, 1808. 


The Association met at 10 A.M. - 


THE PRESIDENT :—The first paper we will take up this morn- 
ing will be that by Mr. J. M. Rusby, on the ‘“ Depth of Fire 
in a Water Gas Set.” 


(For paper see Appendix page xxx1.) 


THE PRESIDENT :—This paper is now open for discussion, and 
we would like to hear from Mr. Norris on this subject. 


Mr. Norris:—In considering the question of “ Deep versus 
Shallow Fires,” it may be well to state briefly the general action of 
a water gas generator, and the ends for which we are striving. 


The object of the blasting is to store heat in the fire for the 
subsequent decomposition of steam, such storage of heat being 
effected by raising the temperature of the fuel bed. It is evident 
that for the consumption of a unit weight of carbon during the 
blow, the heat absorbed by the fire is the difference between the 
calorific value of carbon, say 14,500 heat units, and the sum of 
the heat carried off as sensible heat by the escaping products of 
combustion, and as potential heat, in the shape of corbonic oxide. 
Anything that tends to reduce these last two items, tends towards 
fuel economy. 

I assume that we have plenty of heat for the subsequent fixing 
of the oil, and that we are trying to store as large a proportion as 
possible of the heat of the carbon in the fuel body. Witha 
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given blast pressure the shallower the fuel bed the smaller the 
per cent. of carbonic oxide, and this makes for fuel economy. 
But, on the other hand, the shallow fuel bed does not allow time 
for the hot products to impart their heat to the fuel, and so the 
escaping products are hotter than with the deeper fire. And this 
makes for high fuel consumption. In other words, if we reduce 
the depth of the fuel we gain on the one hand, but we lose on the 
other; these two things tend to counterbalance each other. 


In Mr. Rusby’s experiments it appears that the net fuel con- 
sumed per thousand is not affected very largely by the change in 
depth of the fuel bed. The two actions seemed to about counter- 
balance each other, the net fuel consumed being about the same 
with both depths of fire. But there was a marked advantage with 
the deeper fire, in greater capacity of set per hour, and in reduced 
boiler fuel, due to the deeper fire decomposing a greater per cent. 
of the steam supplied to it. 


I spoke of the amount of heat stored in the fire being affected 
by the percentage of carbonic acid in the escaping products. It 
seems that the depth of the fuel bed has less effect on this than the 
question of the temperature of the fire. Mr. Rusby’s analyses 
show that'in the blast gas the carbonic acid was at the beginning 
of the blow as high as eighteen per cent. and at the end of the 
blow it would drop to seven or ten per cent. and that not only 
were the products at the end of the blow going off at a higher 

temperature, but they were going off very much richer in carbonic 
oxide. If we could cut off the last minute of the blow we would 
apparently increase the proportion of heat stored in the fuel bed ; 
but we really cannot do that because the high percentage of car- 
bonic acid at the beginning of the blow is due to the low tem- 
perature of the fire, and if we attempt to reduce our final tempera- 
ture we reduce the range within which we can run, and so reduce 
the amount of steam decomposed. 


Quite a favorite prescription to save fuel, is to cut off the last 
of the blow. But it is difficult to do that, because in shortening 
the blow we really are shortening at both ends. It is like the 
man with the potato patch who complained that the potato bugs 
ate up all the outside rows. He was told that the remedy was 
easy enough: ‘Don’t plant any outside rows; plant all inside.” 
We cannot do away with a last minute of blasting. 
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As a matter perhaps of some general interest, and to get it on 
the record, I have here quite a number of analyses of blast gases, 
where the circumstances were entirely different from those of Mr. 
Rusby. ‘The blast pressure under the grate was only four inches; 
consequently the ‘“ fuel bed head” was very low. 


These analyses will give some idea of the minute to minute 
variation. The C O was not determined in each case, but it is 
practically a function of the amount of C O,. The figures in any 


one vertical column were of samples collected during the same - 
blow. 


Per Cent. oF C O, GENERATOR BiastT GAS. 


6 Fr. GENERATOR. 


2d minute | 11.0} 12.6 | 10.6} 18.0 | 13.6 | 18.2 | 15.1 | 16.4 
A Clana: I£.0 9, 6%) 13.6 

Arties 6.8 

phage Oe OAT 4. Ot Gt O 7 OMe O42 ae 8.0 


| = 


In the case of the last four samples in the above table the C O 
was determined with the following result : 


PER CENT. OF C O In Buast GAS, 


2d minute GU She, Oyun Alife .2 


themes £5:0 0) 714, O4520,00 27.2 


Mr. Rusby states that the percentage of acid in the gas de- 
creases with the deeper fire: that is, there is a further decomposi- 
tion of the carbonic acid as it passes up through the upper layers 
of the fire. This is rather a disputed point. It will be remembered 
that Zhe Journal of Gas Lighting, etc., published some years ago 
a table giving the results of some experiments by Dr. Bunte. 
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This table showed that for a certain temperature of the fire there 
is a certain proportion of carbonic acid formed which seems to 
be independent of the depth of the fire. I assume that he means 
that in the presence of excess of steam the incandescent carbon 
seizes the steam rather than the carbonic acid, and increases the 
bulk of the gas produced rather than reduces the carbonic acid in 
the gas. This has been confirmed by some experiments made in 
analyzing water gas as produced in a Hanlon Leadley W Set, 
with three fires, where the steam passes down through two fires, 
to the bottom of the third and then up. The analyses showed 
that the per cent. of carbonic acid at the top of the third fire was 
practically the same as at the bottom. In other words passing 
through this third fire did not reduce the percentage of carbonic 
acid present. 


THE PRESIDENT :—Will Mr. Miller give us his views ? 


Mr.: MILLER:—I had some experiments made in the same line 
in order to see to what extent my results would check with those 
of Mr. Rusby’s. Inrunning a water gas set there is an almost 
infinite number of conditions affecting the results, such as the blast 
pressure, the amount of steam, the depth of the fire, and all the 
other various circumstances that enter in. The result is that it 
was only by a long series of tests that we could arrive at any ap- 
proximate conclusions, and those that we did arrive at were only 
approximate. I found however that the results which Mr. Rusby 
has given were very closely borne out in our experiments. I tried 
to account for them by assuming that all of the work was done in 
the fire within three feet of the grate. Making this assumption, 
and assuming also that allof thecoalthat was thrown in above that 
was merely used there to catch theheat which would otherwise be 
wasted from the fire, we found that that coal would save just 
about the heat which Mr. Rusby claimed to save. In other words, 
there was about one and a-half to two pounds of carbon, or the 
equivalent heat of a pound and a-half or two pounds of carbon 
which was stored in the coal above the three feet in order to bring 
it to the temperature of the fire, assuming the fire to be 1,800 
degrees. 


There is a very interesting point brought out by Mr. Rusby in 
the fact that when he disregarded the conditions of the carburetter 
and super-heater, and ran his fire at a very low temperature, there 
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was an enormous reduction in the amount of coal consumed. 
This matter was very forcibly brought to my attention some time 
ayo when I was called upon to check up the actual operation of 
independent cupolas as compared with the double super-heater 
apparatus. We found that the independent cupolas could be 
operated with from three to five pounds less per thousand cubic 
feet of finished gas than the double super-heater apparatus. At 
first I thought there was something radically wrong in the operation 
of the double super-heater apparatus, and I spent a great deal of 
time myself, and I put experts to sit up with the independent 
cupolas to see if we could not get some points from them. But 
taking the different apparatus and figuring it out I found that it 
was not so much a question of the depth of the fire (in which I 
am somewhat irrelevant in my remarks), as it was a question of 
the radiation from the shells and the temperature of the fire. In 
other words, running the fire at as low a temperature as possible, 
consistent with converting the steam into water gas is very much 
more economical than running the fire at a high temperature and 
allowing the water gas to leave the fire at a high temperature. I 
have not figured it over to see whether the sensible heat of the 
blast gases and the water gas on leaving the generator fire was 
enough to account for this difference; but that differen:e, and the 
difference in the percentage of carbonic oxide in the blast gases 
in the two caseS must of course account for the difference in 
economy. 


It is a fact that there is a very considerable difference in the 
coal, when a fire is operated at a low temperature, from what 
there is when it is operated at a high temperature. It is of course 
necessary to operate it at a comparatively high temperature when 
you have to use the escaping products to heat the carburetter and 
super-heater. {have not been. able to: make any tests with the 
fire over seven feet deep to get at its economy, but, as Mr. Rusby 
suggests, there would be an enormous excess of fuel needed to 
ferce the blast through, and it is probable,if there were any saving, 
which is doubtful, this saving would be more than counteracted 
by the extra boiler fuel required to run the engine. 


Mr. A. C. Humpureys:—Will not Mr. Miller explain what 
he means by the independent cupola ? 


Mr. MILLER:—I mean a generator that is used alone, and not 
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in connection with a carburetter or super-heater. In other words, 
a generator from which the blast gas goes out into the air, and is 
wasted. 


Mr. Norris:—Mr. Rusby spoke of the enormous increase of 
boiler fuel that would be required in blasting a deep fire as com- 
pared with a shallow fire. The actual boiler fuel required in blast- 
ing, estimating a water consumption of forty pounds per indicated 
horse-power, figures-out to about two and one-half pounds per 
1,000 cubic feet of carburetter gas made. So thatif you use twenty 
per cent. more horse-power in blasting a deep fire, there would be 
an increase of only about one-half pound of boiler fuel per thou- 
sand feet of gas made; which is not very serious. 


Mr. EcNer:—The question which is before us has been very 
fully solved by a German by the name of. Dellwick. I do not 
know that the process has been patented in this country, but he 
gets the useful effects of a shallow fire and of a deep fire at the 
same time by admitting air into the generator at different heights 
above the grate. In this way he is able to make short blasts, and 
to save fuel, and at the same time get the heat necessary to de- 
compose the steam in the upper part of the generator I mention 
that as worthy the attention of users of water gas apparatus. It 
is a simple thing to do. I made some experiments in that line 
years ago, and from my experiments I have no.doubt that Dell- 
wick is correct. I would like to make a suggestion to the younger 
members of the profession whoare making water gas, and that is, to 
try and design an arrangement by which the water gas apparatus 
could be managed automatically by clock-work and electricity. 


The thing can be done. For example in the Fire Department 
of New York City, the alarm comes in and is recorded on a little 
ticker, and the same current loosens the horses in the stalls, sounds 
the alarm on a large gong, disconnects the engine boiler from the 
stationary portion in the cellar, and lights the fire in some cases. 
I think some of the members here might set their inventive minds 
to work in that line and do something really beneficial to them- 
selves and to the gas industry in general. The thing is possible 
and practicable. 


Mr. Guiascow :—Replying to Mr. Egner’s reference to the 
Dellwick process, I wish to say that I have been unable to dis- 
cover that Mr. Dellwick’s ideas are in advance of common knowl- 
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edge in water gas operations in this country. I may speak some- 
what positively in this connection because of the recent attention 
I have given the matter. 


Mr. EGNER:—I think this Association owes me.a vote of thanks | : 
for bringing Mr. Glasgow to his feet and inducing him to tell us 
something about that process, of which we all know by reading 
about it. But I do not want to withdraw my remarks about the 
utility of putting in air in that way. 


Mr. Guiascow :—I will explain in a few words what the Dell- 
wick process is. The latest application forGerman Letters Patent 
contains but a single claim, in words something like these: ‘I 
have invented and claim as new. a method of producing gas, con- 
sisting in so adjusting the depth of generator fuel and the strength 
of blast that the products of combustion issuing from the genera- 
tor during the blast shall contain more carbonic acid than car- 
bonic oxide.” You may draw your own conclusions as to: the 
invention originally involved. The introduction of air for such a 
purpose at different zones of the fuel is described in patents fifty 
years old. | 


Mr. SEARLE:—I have recently spent about five months on the 
operating floor, and had a very interesting experience in the use 
of gas coke and different depths of generator fire. I found it an 
advantage to run a fire between three and four feet deep with very 
high blast pressure in the endeavor to accomplish what Mr. Dell- 
wick claims is new, which however was nothing more or less than 
the same effect suggested by Mr. C. R. Collins, in a paper before 
this Association, that is to blast very hard and burn a large 
part of carbonic oxide in the fire bed, thus raising the temperature 
of the fire and economizing fuel. 


Comparing gas house coke and anthracite coal at different fire 
depths, we want to remember that in blasting an anthracite coal 
fire we are certainly burning the coal to almost perfect combus- 
tion in part of the fire. When we bring the air through the fire 
we have a surface contact with the coal, the carbon is burned 
from the surface and the coal is then coated with a film of ash, 
and we have exposed to the sterm when making a run incan- 
descent ash and incandescent carbon. Now about increasing the 
depth of the fire with anthracite coal, we have a greater depth of 
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carbon to decompose the water. It is desirable, if it were possible, 
to blast very hard at the end of a blow, in order if possible to dis- 
lodge some of this ash with which the coal is -coated, thus bring- 
ing a larger surface in contact with the steam, giving a higher fuel 
efficiency both in generator and boiler. 


Mr. A. E. Forstatt:—I- have a short written discussion on 
this paper by Mr. Francis Carroll, of New Orleans. He writes: 


“ T have made many analyses of the blue gas from our gener- 
ators, and invariably found, if they were clean, with a thirty-six 
inch bed of fuel, as good a gas, and as much, as with a six foot 
bed. The same results exactly from a generator furnace in coal 
gas benches, with fuel bed reduced from three feet six inches to 
one foot six inches. But there was too much danger in working 
the low fuel bed. In testing the blue gas, quantity and quality was 
taken on each one. The old Springer, in Chicago, with a three 
foot bed of fuel _gave good gas. But I do not know of its 
economy in working.” 


Now, on my own account, and following out Mr. Miller’s par- 
allel between the separate generator and the combined generator, 
carburetter and super-heater, I must say that the separate method 
has always appealed to my iazy side. It has seemed to me from 
my experience that it was a great deal easier to set the outside 
fire to work to fix your oil than it was to depend upon your car- 
buretter and super-heater; that it took a great deal less watching, 
and I have always been anxious for some one to fix up a scheme 
by which it could be done as cheaply as the other way, even if I 
had to give up the advantage of extra manufacturing capacity. 


I am sorry to hear what Mr. Glasgow says about the Dellwick 
process, because I had rather built my hopes on that. It always 
seemed to me that there was a geat deal less danger from loss by 
sensible heat escapiny, than there was from allowing the uncon- 
sumed carbon to escape; that is, you had to increase the sensible 
heat so much before you would get the requisite number of heat 
units, in comparison with the latent heat lost in the unconsumed 
carbon, that it appeared to me that it was better to let the sensible 
heat go than it was to let your carbon go, and if by saving the 
carbon you increased the sensible heat, that did not make very 
much difference. 
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I rather built my hopes on the Dellwick process for getting up 
a superior generator apparatus, and I thought that was on a line 
that would pay for investigation. If some one was so situated 
that he could get the weight of the escaping gases from the sepa- 
rate generator, and figure out the exact amount of heat that was 
carried out in the sensible heat, and at the same time figure the 
latent heat in the carbon which is wasted in the ordinary process 
of blasting, and compare the two, we could see right where we 
stood, and we could then determine whether it was worth while 
to consume the heat in blasting the carbon, rather than putting in 
extra fuel to do the work of gasifying the oil. 


Mr. SEARLE :—I spent about a year in separate generator work, 
and I can tell Mr. Forstall that it is not the lazy side of the busi- 
ness; it requires about ten times the attention that a double super- 
heater does, and is nowhere near as efficient for super-heater 
purposes, nor as economical. There is no basis of comparison. 
It certainty makes cheap gas and good gas, but instead of appeal- 
ing to the lazy side of a man, it will put gray hairs into any man’s 
head who undertakes to run it properly. 


Mr. EGNER:—Vr. Carroll has mentioned the apparatus which 
he saw in Chicago. I designed that apparatus. I went to 
Chicago in 1883, and at the Division Street Works of the Peoples 
Gas Co. was shown a huge empty shell, and was told to go ahead 
and do what I could with it. 1 had to arrange the apparatus to 
suit the inside of the shell. The problem was to make the grate 
of a suitable arch, build a skeleton arch over it, and allow for 
space in that in which to put a sufficient number of fire brick to 
fix the gas with other necessary details. Our fuel bed was about 
three feet deep,and as near as I can remember, we used about 
twenty-six to twenty-eight pounds of coke per thousand, and the 
oil was about four and one-fourth to four and one-half gallons per 
thousand feet of gas. The candle-power of the gas was measured 
by a jet photometer, and so I do not want to quote it. The jet 
photometer made it twenty to twenty-six candles. Iam rather 
inclined to think it was not so high as that. That apparatus 
worked well for about four years or more. It was a good appara- 
tus, and I believe that it was the largest water gas apparatus ever 
built and operated in the world. The inside diameter was fifteen 
feet nine inches. The low fuel bed seemed to work very well. 
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I wish to say, in reply to what Mr. Glasgow has said about the 
Dellwick specification, that that may be interpreted in another 
way. Mr. Dellwick wanted to impress the German engineers with 
the idea that he was not wasting any fuel. Before I go any fur- 
ther I want to say that I do not know Mr. Dellwick, have never 
seen him, and whatever conclusions I have come to have been 
derived from reading his descriptions. 


He knew that the German engineers considered that the ordi- 
nary water gas apparatus wasted a great deal of fuel in the shape 
of carbonide oxide which was burned in the super-heaterand largely 
heated beyond the requirements, and he wanted to impress on them 
that in his apparatus the carbonic acid predominated and that 
there was no such waste. That was his idea. Any gentleman 
having a water gas apparatus can easily apply the air blast at dif- 
ferent levels, and I think they will be benefited by the experi- 
ment. It would be worth while for some of you to try this and 
let us know the result. 


Mr. A. E. Forstatt:—Before Mr. Rusby replies I want to 
call attention to the element of personal equation in all the results 
we get. Mr. Searle has worked both processes, both the separate 
generator and the combined. I have also worked both proc esses, 
and I hope that we are both reliable, and yet we arrive at totally 
different conclusions. J acknowledge that my combined process 
was a rather inferior apparatus, but three years working with that 
combined process, and seven years with the separate process, in 
my case led to exactly opposite conclusions to those stated by 
Mr. Searle. We must bear in mind in all discussions, that we have 
got to take everything on the basis of the speaker’s or writer's 
personal equation, and make proper allowances. 


Mr. Russpy:—As Mr. Norris has.pointed out, the shortening 
of the blow and run effects both ends of these periods, but never- 
theless this process can be made to lower the average temperature 
of the fuel bed, and as long as the lowest temperature does not 
fall below the point necessary for the decomposition of steam, the 
fire becomes more and more efficient in absorbing heat during 
blow, and giving it out during run to make water gas. 


Concerning the Dellwick process, I would call attention to a 
point in some printed reports upon it. The inventor claims great 
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improvement over the fuel results obtained in ordinary European 
practice in the making of water gas. He quotes as such common 
practice, however, the use of a blasting period which is very long 
compared with that adopted in the operation of his own apparatus, 
I think that whatever improved fuel result he obtained is due most 
largely to the shortening of the blasting period. 


I believe that Mr. Searle is using gas house coke as his fuel. I 
would suggest that coke is a much poorer conductor of heat, be- 
cause of its porosity, than is anthracite coal. If, therefore, an 
anthracite coal fire and a coke fire be blasted for the same length 
of time, the surface temperature of the coke will become much 
the hotter, and since it is this temperature which determines the 
production of carbonic oxide, this latter will be produced in much 
greater quantity with the coke than with the anthracite fire. To 
offset this tendency a very short blow must be resorted to with 
the coke fire. .-This meansless heat stored and consequently a 
shorter run. When the run becomes too short for convenience in 
operating the apparatus, the only other ‘resort is to make the fire 
somewhat shallower as Mr. Searle has done. 


As Mr. Egner and others point out, and as my paper states, in- 
creased depth of fuel bed gives somewhat increased liability to 
production of oxide. Admitting that a certain amount of heat 
must be carried over to the fixing vessels, either in the form of 
sensible heat or carbonic oxide, for their heating, then, as long as 
this quantity be not exceeded, the deeper the fire, the greater will 
be its steadiness and capacity for making water gas. 


Mr. SEARLE:—I will say with regard to my practice that that 
is the conclusion I arrived at, and that we had now gotten down 
to selecting a period from the blows and runs formerly operated 
under, which gives us the best conditions and excellent results. 
We have a very inferior gas house coke which the men call 
‘‘ feathers,” and during the five-minute blow we used to operate 
under, we had more carbonic oxide than we could dispose of. We 
have selected a depth of fire which is best suited to our con- 
ditions and blast as well, and when we operate under two-minute 
blows and five-minute runs, and when we have arrived at just 
the point with the heats in the super-heater that we want, we 
then quit and make a run, and so regulate the depth of fire to 


158 : 


obtain this result. As to the use of a separate generator and 
separate bench practice, I would say that it 1s the thing which 
would drive a man crazy. 


After many attempts with oil retort practice you will find it is 
impossible to obtain oil efficiency which'is possible to obtain with 
a double super-heater apparatus. 


Mr. MILLER:—Referring to a subject which Mr. Forstall in- 
troduced, but which is not exactly germane to the paper, I would 
suggest that Mr. Forstall worked this apparatus seven years ago, 
as he says, at which time the conditions of operating, and the 
skill in operating that apparatus, were very different from what 
they are now, 


On motion of Mr. A. C. Humphreys, the thanks of the Associa- 
tion were voted to Mr. Rusby for his paper. 


THE PRESIDENT :—The next paper will be read by Mr. Walton 
Forstall, on “‘ Notes on Mains and Main Laying.” 


(For paper see Appendix page i). 
(The Vice-President, Mr. A. C. Humphreys, takes the Chair). 


THE CHAIRMAN:—Mr. Forstall has ably discussed a most im- 
portant subject. I venture to suggest that so far in the United 
States it is a subject which has not received the attention it 
deserves, and especially the systematic oversight of street work. 

It is well worthy of very careful consideration. Will Mr. Shat- 
tuck open the discussion ? 


Mr. SHATTUCK :—As to weights of pipe, I prefer the Philadel- 
phia to the Society of Gas Lighting Standard in the case of four 
inches and six inches, on account of greater thickness insuring 
better hold for service ells and greater transverse strength. In 
case of the larger sizes, twenty inches, twenty-four inches and 
thirty inches, I think the New York standard ample, 


In the methods of connecting services or new mains to existing 
mains, I differ with the method described by the writer, in that 
I object to split sleeves, service sleeves and saddle-pieces. My 
objections are’ the difficulty of controlling the gas during the 
operation of putting on sleeves, and. the enlarged joint area after 
the service is connected. If bags are used why not cut in branch 
and be assured of a better job. 
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My method for connecting small sizes is suggested in the 
following table: 


Size of SIZE OF MAIN. 
Service. 
Tacne | 16 in 12 in 8 in. 6 in | 4in,. | 3in. | 
Hole in. | Hole in. Hole in. Hole in. Hole in. | Hole in. 
1 14 2 3% holes 
* 4 If heavy |34X14%% 
pipe Tee 
i 
14 14 See 2 in. 
‘ Axawles 
4x4 Tee, | 4X3 Red 
2 4 in. Nipple}/4 in. N’ple 
4x2 R.C. | 4x2 R.C. 
Cement j’nt|(4x172 R. 
in ‘lee |C. for 1% 
6x4 Tee or Service) 
6x6 Tee & 
24 gti Ditto. Ditto. 
en 4 1n, YR. C. ‘Gs 
Nipple and aoe nis dh 
R. C.as 
above 
8x4 Tee or : ‘ 
= Ditto Ditto Ditto 
8x6 T : : 
; B | Bas Tee | ag RC. | ax3 RC. | 4x3 ROC. 
similar to 
above. 
16x4 Tee | 12x4 Tee 
4 16x6 Tee ase Tes 8x4 Tee 6x4 Tee 4x4 Tee | 4x4 Tee 
and and 
Reducer | Reducer 
| 
Size. MAINS. 
4 4 in. 4 in. 4 in. 


Nipple Nipple Nipple 


160 


In laying mains I believe it pays to séek for new methods. 
Experiments often pay for themselves very soon. I used a der- 
rick on a twenty-four inch main this season, which I believe 
far superior to the old fashioned three-legged or four-legged 
derrick. I have seen a four-legged derrick moved seven times 
in laying one pipe, where this derrick would have done the same 
work in its original position and in the time ordinarily consumed 
in raising and lowering the pipe once. 

It consists of a traveleron a supported beam to which is attached’ 
a Yale Town Triplex Hoist. One man can raise or lower a twenty- 
four inch pipe. The derrick is also provided with rollers on the 
base of the legs and requires very little lifting. It can be easily 


taken apart and loaded on a single wagon. The weight of the 
derrick complete is 750 pounds. It is designed to handle 3,o00 
pounds. It cost $100. It has been suggested to make this 
derrick of angle iron. I have a picture of it here which may 
be interesting. 

It is quite obvious that eccentric specials are superior to con- 
centric ones. In laying all branches a piece of pipe of a full 
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length put in the outlet insures facility for extensions and pre- 
serves a future right of way. The bushing is preferable to the 
plug with a hub cast on. 


As to records, I may say that I had the advantage of learning 
the system of records described by Mr. Forstall, as his assistant, 
and have since employed it. It is as easily used in rough coun- 
try roads as in the city. The unit in roads I have taken as 
1,000 feet, taking perpendicular measurements from street property 
lines and running measurements from dividing property lines, using 
a county map for an index map, and running in obscure property 
lines with transit. The beauty of the system is that any engineer 
can learn how to find all of your main information in ten minutes, 
or in other words. some one else can read your notes besides your- 
self. Granted that the system of inspection and records under 
discussion increases the cost of laying pipe, the saving in future 
facility in the handling of office records, unnecessary cutting of 
pavement, and looking for specials or joints not accurately lo- 
cated, would more than make up for the increased cost. I have 
made it a practice to locate a joint nearest each fifty foot sta- 
tion, and all cut pieces beside the specials. I think the specifica- 
tions attached to this paper are very thorough, and require few 
changes for local conditions. 


Mr. LiItTLEHALES :—This question of main laying is probably 
one of the most important subjects brought before this Associa- 
tion. I think there are few of us who realize as fully as we ought 
the difficulty in making thoroughly tight joints. I have had very 
strange experience in testing some pipes, and I find that the fire: 
test 1s scarcely worth wasting time with, so far as getting tight 
jeints is concerned. I have found further, that even when test- 
ing every joint most carefully and thoroughly with soap-suds 
and finding no leak, there was nevertheless a considerable leak- 
age from the main. The question arises whether part of that 
leakage may not arise because of the porosity of the metal itself. 
known as exosmose, which is a difficult matter to get at. I thin): 
our greatest troubles in leaking mainsis due in great part toa desire 
for cheap work, and too much pushing to get the work through. 
[ think it is almost impossible, or at least unreasonable to hope 
for good results in main Jaying when the work is rushed, I have 
seen some pretty good specimens of it at different times, and the 
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trouble to correct it is so great, and the expense so great, that it 
behooves us to get the very best work we can to start with. Cost 
should be a secondary consideration. 


I would like to ask Mr. Forstall whether from his own tests or 
from any information he possesses he has given us any figures as 
to what is the lowest rate of leakage per mile of main he has ever 
known. 


It is desirable to get some sort of standard which can be con- 
sidered as the standard of excellence. For instance, so many feet 
per mile per day, or per annum, as the case may be. Then we 
would know where we were at. 


One feature which I want to emphasize is the utter uselessness, 
from my standpoint the worse than uselessness—the utterly mis- 
leading character of figuring leakage on a percentage. I have 
in mind two instances from actual records: one is of a company 
whose leakage is four and three-fourth per cent.; its actual leak- 
age 1s’ 1,490 feet per mile per day. Another has a leakage of 
twelve per cent. and it is 700 feet per mile per day. The percent- 
age of the one is three times that of the other, although the leak- 
age is in fact only about one-half. I have a number of other 
cases in mind showing even much worse than this. You can find 
those discrepancies right straight along. 


I am sorry that Mr. Forstall. in dealing with this most im- 
‘portant question did not give some figures on that point. If we 
could get some sort of standard as to what should be considered 
first-class conditions as to the leakage per mile of main, it would 
enable us in our work on main laying to see whether we are reach- 
ing the standard of excellence. 


‘The system which Mr. Forstall shows of connecting up mains 
is, 1 think a very excellent one. My friend» Mr. Cathels, of 
Hamilton, Ontario, has a very nice arrangement for plugging 
off his mains when making extensions which he will probably 
call to your attention. It is by the use of a series of rubber rings, 
re-enforced by plugs, which can be pulled along like a ramrod in 
a gun barrel. It is very effective, and will be found very useful 
in extensions or mains. 

In this specification there is, as it seems to me, one serious 
omission, for there is no provision in the way of work let by con- 
tract, for the removal of ashes, or for substituting soil in place of 
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ashes, where you run into a piece of made-up ground. In my 
experience there is nothing more destructive to mains or services 
connected with them, than getting into ashes. They make the 
cast iron just as though it had the small pox; it will pit it all 
over. 


In Europe it is the practice almost invariably, when contracts 
are let for laying mains, to put in an express stipulation that 
wherever ashes are met with in trenches they must be entirely 
removed, and the contractor must get clean soil to take its 
place. To me that is rather a serious omission in that specifica- 
tion, which otherwise I consider most excellent. 

In the method of recording, 
there is no fault to be found. It 
is all that is desired. 


I would ask Mr. Forstall whether 
from his experience he can give us 
any idea what should be the stand- 
ard of work, that is, how much per 
mile should be considered stand- 
ard work in our main laying ? 


In connection with this subject 
of main laying, I will call your 
attention to something which any 
of you can make up at a very 
low cost, for use in measuring. 
If you want to send a man out 
to measure the length of a main, 
or tO measure a main when down, 
he can take this along with him. 
It is a home-made article. Most 
of you will recognize the shape. 
The wheel is from a child’s little 
express wagon. To get it of the 
right diameter I soldered on two 
bits of tin with a lap of leather 
between them, and I have used an 
old discarded twenty-light meter 
index, geared in such a way that as 
the shaft turns with the wheel the 
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ten point pinion on it gears into the first wheel of index, so that 
as the wheel turns around it indicates one yard for every revolu- 
tion. It is very convenient if you send a man to the other end of 
the city to ascertain how much main will have to be laid, or to 
measure up work when completed. There is no question about 
his counting his steps right; he simply takes this in his hand, goes 
ahead with it, and this contrivance does the rest. The bicycle 
arm connected with the wheel cost me a dollar, the wheel 
cost fifty cents,and the whole thing, including the labor, cost 


me $3.75. 
Mr. CLarkE:—Is there a patent on it? 


Mr. LITTLEHALFS: 


No. Any of you can make it. 
Mr. CLARKE :—What is the matter with using a bicycle ? 


Mr. LirTLEHALES:—The bicycle cyclometer is geared to miles, 
and we do not often go into such very long stretches. This shows 
in yards, and a man can take this in his hand, or on a street car 
without any inconvenience. 


Mr. WitHERBY:—I have one with yards on it. : 


Mr. LITTLEHALES:—Then it is so much the better for that 
purpose. 


(The President resumes the Chair). 


THE PRESIDENT:—I think Mr. Jenkins has something to say 
on the subject of this paper. 


Mr. JeENKiINS:—In his paper Mr. Forstall has so thoroughly 
gone over the ground that it leaves very little room for discussion. 
Since receiving the paper I have not had much time to read it 
over; but there are one or two points in it that I think it well to 
call attention to. 

On the first page he says, that “‘ one and one-fourth inch is the 
smallest service run, and all services to four inches inclusive are 
wrought iron.” I do not believe in going over three inches with 
wrought iron services. I think that we can better afford to put 
in four inch mains of cast iron, on account of the better quality of 
four inch cast iron mains. 

On the next page he says, ‘‘a one and one-half in. service would 
be connected to a three inch or four inch main by a split sleeve 
tapped for a one and one-half inch or two inch hole respectively.” 
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I think it much better to put the sleeve on at once, and give the 
full opening that you want for your service right at the main. 
And the same thing in tapping a two and one-half inch service 
for a six inch main with a two inch opening. JI would prefer by 
all means to have a two and one-half inch opening, and you can 
get it just as well as not. } 


It think a very important point has ‘been touched upon on page 
five. Mr. Forstall says, ‘‘ Outside of the necessity for greater 
vigilance in order to obtain tight joints where contracts are let, 
there is the serious disadvantage, especially in large cities of the 
indifference to the comfort of the public, that is so often charac- 
teristic of contractors.” 


I do not believe we can be too careful in just this very matter. 
It is bad enough to have to tear up the streets in our large cities, 
but if we do interfere with traffic it behooves us to put to just 
as little inconvenience as possible the persons living along the 
line, and those who have to use the street for the time being. 
I think we should lay ample stress upon this matter. I fear that 
too few of us attempt to do so. The majority will let the public 
take care of itself as best it can, letting them climb over our 
ditches while we go on with our work. As much as possible we 
want to escape complaints from people who are dissatisfied with 
our work, and who want to get rid of us. 


I have found also that the offset pieces do come in very 
handily every once in a while. In laying a twenty-inch main this 
summer we came to a point where we had to go under a thirty-six 
inch water pipe, and a little further along had to go over a tweniy- 
four inch pipe. They were very close together, but the use of 
two twenty-inch offsets allowed us to bridge one pipe, and go. 
over the twenty-four inch pipe. The offsets came in extremely 
handy. 


THE PRESIDENT :—Will not Mr. Rusby make a few remarks? 


Mr. Russy :—At our place we have just been laying some mains 
by contract, and to provide against the danger of having bad 
joints or else of having a great deal of trouble in compeliing the 
contractor to make good ones, we did the pipe laying ourselves. 

On page eleven Mr. Forstall states that in cutting out the head 
of this thirty-six inch plug he was first compelled to remove a 
twelve-inch plug in the bushing, and he says that he took that out 
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before doing any other work. ‘That is rather an interesting detail, 
and I would like to inquire just how it was done. 


In the specification for laying mains there is specified the use, 
as supports, of two blocks for each length of pipe, one near the bell 
and one near the other end. I have always rather objected to 
generally allowing anything of that kind under pipe, because it is 
apt to be relied upon to do the supporting, and it may not be 
competent to do it. Ihe bearing surface of these blocks is com- 
paratively small. I would like to know if that is the general 
practice ? 

Mr. MILLER: —There is a reference here to the standard sizes 
of mains of the Society of Gas Lighting. A reference to the re- 
port on those standards would show that they were simply weights 
suggested, and it was qualified by tne statement that every man 
should decide his own weights according to local conditions. 
There was no rule laid down, but every man was expected to de- 
cide for himself. 


On page six Mr. Forstall says that, ‘“‘ where long lines of large 
pipe are to be laid, and work has been begun at the cheapest end, 
it is interesting to watch the keen endeavor to keep down the in- 
crease in cost that naturally comes as more expensive conditions 
are encountered.” ‘That “endeavor,” can very easily be overdone 
and the work suffer in consequence. 


On page eleven he says, “its working (bell) end was closed by 
a plate of wrought iron clamped on a rubber gasket upon the face 
of the bell.” As rubber is soluble in gas, I should say that this 
was very bad practice. An asbestos gasket should be used, and 
would be practically indestructible. 


These specifications are very elaborate, and very fine from the 
point of view of the gas company. But we must understand in 
making contracts that the contractor is not going into the thing 
for the sake of his health. He is expecting to make a fair amount 
of profit. If we go into the contract with the idea of allowing him 
to make a fair amount of profit we are likely to get the work done 
most satisfactorily and cheapest. When we throw on him an en- 
ormous increase of burdens, or the risk of a great number of 
burdens which he cannot foresee, that contractor, if he be a re- 
sponsible one, and of the class of men that we want to work for 
us, is going to put on a price to cover all contingencies. A close 
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examination of these specifications shows that there is an enor- 
mous number of contingencies to be figured on, and it results in 
figuring to a large extent blindly, until the contractor has reached 
a point where he can know the soil thoroughly. If there isa ring 
of contractors:in town the company is practically at the mercy of 
that ring, until some outside contractors are able to come in and 
know the town, by which-time they will probably be on specially 
good terms with the other contractors, and will join the ring. It 
seems to me specifications can be very much better drawn to cover 
conditions just as we find them, and allow a reasonable amount 
for any extra work. What I would consider as extra work would 
be the changing of a main due to some unforeseen condition. In 
other words, specify a certain reasonable number of test holes, 
and lay out the line of main accordingly. Then if it becomes 
necessary, through circumstances entirely unforeseen, to change the 
line of the main, let the company pay for them. Also, if questions 
arise, give the contractor a fair chance for his rights. According 
to this specification the contractor 1s to go there and to do exactly 
as he is told to do, and have practically no recourse. 


I think that the result of working under these specifications will 
be that the work will cost the company a great deal more money 
than it would under other specifications, and especially will this be 
true if itis anew company. Asa matter of fact I think that has 
been borne out in practice, that the company for which these 
specifications were written has paid a very large price for its work 
originally, and that as the contractors got to know the company, 
and to know the conditions, each year they knocked off a certain 
amount until they got down to the point about where the company 
could have done the work itself. 


Mr. J. J. HumpHREyS: — Experience has pretty thoroughly 
convinced us that the use of the pressure gauge is not a good 
method of testing recently laid mains in long lines of twenty-four 
inch mains. We have had an experience which convinced us 
that the only way to test them was with soap bubbles for joints 
and with the hammer test for cracked pipes or bells. 

We put the pressure gauge on a line of main having three 
inches pressure, after the period which we allowed (I think twenty- 
four hours) and on first looking we thought that the pressure 
had not only not gone down, but had gone up, but we found we 
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had a vacuum of twoinches. Therefore I think the pressure gauge 
is not a good test to use on mains. 


Mr. Mayers’: —I have noticed that in some places the soil has a 
very bad effect upon wrought iron pipe. We havea fifteen-inch main 
which had not been used for some time, and we sent the foreman 
down a couple of days ago to see that the gate at a certain point 
was in working order. He found that the gate, which was of steel, 
was all right, but on taking out and examining the pipe he found 
that it was corroded to such an extent that it had to be taken out 
and a new pipe put in. 

Nothing has been said in the paper about putting in special fit- 
tings at intersections. It strikes me that we have so often to 
change the direction of a pipe in extending mains that in any 
particular place where you are required to lay an absolutely straight 
line it would be better in laying a,small main, up to eight inches, to 
avoid putting in any specials for intersections, so that in future 
when you want to change a main you will not have to put in a 
special setting at each point. 


Mr. EGNER :—I think that Mr. Forstall has given us a remark- 
ably well-written paper. While he was reading it I was reminded 
of nothing so much as of a paper read by his respected father 
many years ago, on purification. I move a hearty vote of thanks 
to Mr. Forstall for this paper. 


THE PRESIDENT:—I think Mr. Forstall would like to say 
something in reply to the suggestions and inquiries which have 
been made, and he has the opportunity. 


Mr. WALTON ForsTALL:—Referring to the criticisms upon the 
methods of connections, as I stated before, the scheme is open to 
objections, and we may change it ourselves after a while. 


In reply to what Mr. Littlehales said about rushing the work 
too much, and also to the criticism of Mr. Miller on the same 
subject, it is of course understood that good work should be done 
at all times, but as fas¢ as possible. Mr. Littlehales also spoke of 
no provision being made in the specifications to cover. the replac- 
ing by good dirt of any ashes found. Inthe city for which these 
specifications were designed there were no ashes encountered, and 
therefore the specifications did not need provisions for them. 

In reply to his inquiry about allowable leakage, I may say that 
my experience in this direction has been rather limited. Some 
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years ago in beginning to reduce the leakage on about twenty 
miles of main in a country town, I started with the idea that we 
could get it down to 33,000 feet per mile of three-inch main per 
year; but before [ got through I was satisfied with anything under 
100,000 feet, and I believe that most people are of the same 
opinion. In one or two cases however, in testing sections which 
had been isolated by valves, I found the leakage only about 
35,000 feet per mile of three inch main per year, no work having 
been done on the section, and of course I let it go at that. 


Mr. Jenkins spoke of preferring cast iron for four-inch services 
to wrought iron, because of longer life. We decided to use 
wrought iron on account of the many obstacles that would in 
most of the places be found between the main and the curb 
where the four-inch services would have to run, and not caring 
to put in the number of lead joints that might be needed with cast 
iron in such a place. 


Replying to Mr. Rusby’s question as to how the twelve-inch 
plug was taken out, I will say that we used a thirty-six inch bag 
in the arm of the cross, and this stopped most of the gas. Of 
course it would not have been possible to have used this thirty-six 
inch bag for taking out the thirty-six inch plug. 


Mr. Miller said that the weights of mains were not adopted 
as a standard by the Society of Gas Lighting, but only recom- 
mended as desirable. ‘This may be, and yet I once received a lot 
of pipe of the same weight as that recommended by the Society, 
without having specified any weight, showing that that foundry 
regarded this weight as standard. 


Mr. Miller did not realize that the rubber gasket was only in 
temporary contact with the gas, as after the connections were 
made, the temporary piece on which it was used was thrown 
away. 

With regard to the stringency of the specifications, I will say 
that they are the result of a great many misunderstandings with 
contractors which forced us twice in succession to make our specti- 
fications more stringent, and that after using these specifications 
we had very few misunderstandings with our contractors. It 
seems to me that one of the great advantages of contract work is 
that it enables us to know ahead of time the cost of any job, and 
if your specifications permit of many extra charges this fore- 
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knowledge is lost. For my own part I believe that a company 
should do all its own work. 


In reply to Mr. Humphreys’ remark about the unreliability of 
the pressure test, | will say that every good main foreman tests 
his pipe with a hammer before it is laid, and in the pressure tests 
all joints are gone over with soap suds. 


In reading the mercury gauge of course regard must be had to 
temperatures. 


Mr. Mayers spoke about the omission of any suggestion as to 
the settings of specials for intersecting mains whose future loca 
tion was in doubt. ‘This is another question of personal opinion, 
whether, except in large mains, specials should be set at all under 
such conditions. In large cities gas companies generally have a 
certain right of way assigned them, so that specials can be set at 
that distance from the curb, knowing that they will be in the right 
place when wanted. 


Mr. Neau:—I would like to ask Mr. W. Forstall how he con- 
nects his services with the mains, directly, or by an offset. 


Mr. WALTON FoRSTALL:—We use in that case a street Tee 
with a male thread on one end of the run, a female thread on the 
other, and a temale thread on the outlet. We use a Tee rather 
than an elbow, because we have a little rubber plug which fits 
into the end of the Tee, and after a man has tapped a hole in the 
main he shoves-the plug down into the Tee, and stops the flow 
of gas. If you have not been able to work your service from the 
main, but have to work from the house out, and have a difficult 
connection to make with a union, the pipe being under more or 
less strain, it makes a great deal of difference to a man whether he 
is bending over a flow of gas or not. 


Mr. Neat:—You do not understand me. My method now is, 
on account of the drawing out of the nipple in the main, to put 
in an elbow, and then a very short nipple parallel to the pipe, and 
then another elbow connected with the service. This allows a 
little movement if necessary. ‘That has been my practice now for 
many years, and has resulted from the experience I have had with 
services drawing out the mains. Do you do that ? 


Mr. Watton ForstaLi:—I tried to explain that by saying 
that we made use of the street Tee. Into the outlet of the Tee 
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we put the male thread of a street elbow. In this way we get a 
swing joint, and without using any nipples. 


Mr. W. A. MILLER:—Why does Mr. Forstall use a rubber 
gasket rather than a flange connection ? 


Mr. Watton Forstatt:—I do not quite understand your 
question. 

Mr.,.W. A. MILLER :—I ask why you do not think it preferable 
to use a blank flange piece, bolted to a piece of flange pipe in- 
stead of using your rubber gasket. You have now a piece of 
double flange pipe, with a rubber gasket and the flange clamped 
toit. Instead of using that would it not be better to use a pipe 
with a flange at the end, and bolt the other flange to it ? 


Mr. Watton ForsraLt:—One answer to that question is that 
we had this pipe on hand, and we used it. We did not re- 
gard this temporary piece as anything but a tool. It was in 
service only two or three hours» If we had not used this we 
would have had to buy a piece of pipe for that purpose. The 
piece was thrown into the scrap pile when we got through with 
it, because that was the only connection of that kind we had 
to make. 


Mr. LittLenaLes:—I will say, with reference to leakage, 
that I think Mr. Forstall is about right whcn he says that 
100,000 cubic feet per mile per annum would be a good stanti- 
ard. The lowest, so far as any records I have been able to 
have access to figure out 229 cubic feet per mile per day. Mr. 
Forstall’s figures are 274 cubic feet. So they come very closely 
together. The worst I have ever known was 1,935 cubic feet 
per mile per twenty-four hours. 

Now some consider that they must reduce it all to one size, but 
inasmuch as from eighty to ninety per cent. of the average mains 
of different companies will be six inches and under, the mere taking 
of the mileage as it stands, and dividing by the number of miles, 
gives results sufficient for all practical purposes. I found from a 
‘number of records to which I had access that from eighty to 
ninety per cent. of the total mileage was six inches and under, 
and taking it upon that basis the worst I have ever known is 1,935 
and the best I have known is 229. My belief is that anything that 
comes down to that is about as near perfection as we can hope 
to attain. 
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Mr. EGNER:—I renew my motion of a vote of thanks to Mr. 
Forstall for his paper. 


(Carried). 
THE PresIDENT:—There are two Committees yet to report: 


that on the next place of meeting, and that on the President’s 
Address. 


Mr. C. J. R. Humphreys read the following report : 


Your Committee appointed to recommend the place for the 
next meeting of the Association beg leave to report as follows: 

Your Committee would acknowledge with thanks the invita- 
tion to hold the next Convention at Hartford, but the sentiment 
of the majority of the members of the Association, as expressed 
to this Committee seeming to be in favor of New York City, 
your Committee would recommend that the next meeting of the 
Association be held in New York City. 


Respectfully, 
C. J. R. HUMPHREYS, 
EK. H. JENKINS, 
L. L. KELLOGG. 


On motion of Mr. Neal the Association approved the recom- 
mendation of the Committee. 


Mr. Boardman read the following report of the Committee on 
President’s Address: 


Mr. Chairman: -—Your Committee appointed to report upon 
the President’s Address has been greatly pleased with the many 
points of interest treated therein and the living issues discussed. 
It is difficult to select from a paper so replete with suggestions 
those most profitable to consider. 

However, we respectfully impress upon this Convention the 
pertinent remarks of the President upon the menace to private 
property of the attitude of many municipalities in their efforts to 
acquire the public utilities’ works.. This desire on the part of the 
people is very wide spread, and is intensified in many instances by 
designing politicians for selfish ends. 


Believing, as we do, that this movement is consequent upon er- 
roneous ideas of the ultimate economies to the community, and 
mistaken and imperfect reports from those municipalities operating 
gas, water and electric works, we deem it important that the 
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members of this Association should post themselves thoroughly 
upon all the points bearing on this subject, so as to be pre- 
pared to refute the errors into which the people are being led, 
and to point out the omissions and inaccuracies in the reports 
creating these false impressions. If charged with taxes, state, 
county and municipal, with interest upon the cost of the plant, 
with depreciation and such other proper items as the privately 
owned plants are subjected to, the municipally owned plants 
would show a far greater cost to the community than is popularly 
believed. 

Hence, we would recommend that the officer to be in charge of 
the Educational Work of the Association be also entrusted with 
collecting and compiling for ready reference the statistics and 
arguments on both sides of this question, published throughout 
the country, for the use and information of the members of the 
Association, and that each member aid the officer by sending to 
him marked copies of publications bearing on the subject that 
may appear in his locality. 

We have considered with deep interest our President’s review 
of the question of educating young men for the gas profession, 
and we are glad to agree with him in his approval of some plan 
for accomplishing this much desired purpose, and would respect- 
fully recommend the Educational Committee to carefully consider 
this question. But if your Committee is competent to offer sugges- 
tions, we would respectfully say that we approve of the plan 
proposed by the Educational Committee, as that plan reaches 
immediately those who wish to learn and are already engaged in 
the practical work of supplying gas to the public. ‘The plan pro- 
posed by the Educational Committee is similar to the system of 
education in use by the University of London: young men any- 
where in the British Islands can study at home such subjects as 
are recommended by the University, and at stated periods go to 
London for examination by the Faculty, and degrees acquired by 
this process are very highly valued. The plan pursued by some 
of the correspondence schools in this country might be examined 
with advantage. 

Attention is called to the danger of our mains and services from 
the electrolytic action of street railway currents. Although much 
has been written in the past upon this subject, it is probable that 
an additional paper giving practically and in very full detail the 
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methods of testing our mains for the existence of current, how to 
suppress it, the points in our main system especially liable to 
injury, etc., would be of service to our members. 

We recommend to the Association the preparation of such a 


paper. 
Respectfully submitted, 


A. E. BOARDMAN, Chairman, 
Joun McILHENNY, 

Davip H. GEGGIE, 

B. E. CHOLLAR, 


J. M. Russy, 
Committee. 


On motion of Mr. Neal the report of the Committee was ac- 
cepted and its recommendations adopted. 


THe SECRETARY:—One of our most active members, who is 
not only a member of, but also the President of the Western 
Gas Association, in writing me a few days before this meeting, 
said, that as neither he nor Mr. Dunbar, the Secretary of that 
Association, would be able to be present at this meeting, he would 
like me to extend to the American Association the cordial invita- 
tion of the Western Association to attend their Convention at 
Milwaukee on the third Wednesday of May next, either in a 
body or individually, and he bid me assure you of a hearty 
welcome. I take great pleasure in conveying Mr. Thompson's 
invitation to the Association. 

Mr. BuTTERWORTH :—I move that the Secretary of this Asso- 
ciation be instructed to send the following telegram in behalf of 
the Association : 


To Mr. George Treadway Thompson : 

‘The American Gas Light Association in Convention assembled 
at Niagara Falls, learns with deep regret that you are unable to 
meet with us on account of your illness. We miss you, and ex- 
press our best wishes and hope for your speedy recovery. 

(Carried). 


The Association then took a recess until 2.30 p. m. 
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SECOND DAy—AFTERNOON SESSION. 


The Association met at 2:30 P. M. 


THE PRESIDENT:—The first paper to be read this afternoon is 
that of Mr. H. L. Rice, entitled, ‘‘A Gas Engine in a Blowing 
Plant.” 

(For paper see Appendix, page lix.) 

Mr. A. S. MILLER:—Mr. Rice does not make a very good case 
for the gas engine in his paper, and there is no reason why much 
better results could not be obtained. In order to make a thousand 
cubic feet of gas twenty-five hundred cubic feet of air is required. 
Assuming that the air is pumped against a pressure of twenty 
inches of water, the actual work on the air would be equivalent to 
265 B. T. U. In practice it has been found that a plant can 
be easily and regularly run so that the work, as represented by the 
increase in pressure in the air, is equal to fifty per cent. of the indi- 
cated horse power of the engine. . Assuming that the gas contains 
700 B. T. U. per foot, and that the engine would run on eighteen 
cubic feet per hour per indicated horse power, which is a very lib- 
eral allowance, the actual gas that would be consumed in furnish- 
ing the blast to make a thousand cubic feet of gas would be 
something less than four cubic feet. The foregoing figures prob- 
ably could not be obtained under the conditions of this test, but 
there is no reason why they should not have been easily reached if 
the blast pipe had been tight and the engine running to its capac- 
ity, no allowance being made, of course, for the gas consumed 
when the apparatus was not under blast. 


Mr. EGNER:—In giving us this paper Mr. Rice has selected (to 
the best of my recollection) an original subject, so far as papers 
presented to this Association are concerned ; and in my opinion he 
has treated it with impartial fairness, and has given us some inter- 
esting figures. While it is true, as a previous speaker has pointed 
out, that gas companies apparently do not always practice what 
they preach—viz., they advocate the use of gas engines, yet do not 
to date use them to any great extent themselves—yet it seems to 
me there is a reason for this condition of things, and I think that 
reason ought, in fairness to others, to be given here at this time. 
We are all fully aware that gas is the cheapest material for the pro- 
duction of power, wind and water alone excepted, and we say so to 
our consumers. Then why do we not use it more extensively, and 
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why has it not been adopted before, especially when, as Mr. Rice 
has pointed out, it is apparently less costly than steam for the pur- 
pose described in his paper? The reason may be found in the fact 
that many gas companies find in the refuse material at their works 
more than enough fuel to raise the necessary steam—fuel which, if 
not used for that purpose, would only have to be carted away to 
fill in some low lands elsewhere, if not on the company’s property. 
In my own experience I have found the generator screenings and 
the coke and coal] breeze more than sufficient to keep up all the 
steam, not only for the blowers, but often for all other purposes 
besides. This was especially true at the Laclede Gas Works, 
where no other fuel than otherwise refuse coal breeze was used 
under the boilers. If not used that way it would more than lhkely 
be dumped overboard somewhere, making additional expense for 
hauling. This, however, in my time was a coal gas works for the 
greater part of it. But I have had like experience in at least two 
‘Call water gas” works. Others, no doubt, have had similar expe- 
rience; all of which will explain why gas companies, while advo- 
cating—and justly so—the gas engine, do not use them to the ex- 
clusion of steam in all cases. Asa general thing, however, they 
do use gas engines wherever possible. We used them at St. Louis 
for the office building elevator and for driving pipe-threading ma- 
chinery, and I think they are still used there for that purpose. 
But, after all is said, I think Mr. Rice deserves a vote of thanks, 
which I shall move with much pleasure when in order. 


THE PRESIDENT:—Before that motion is put I think there are 
some others who would like to speak on this topic, and then prob- 
ably Mr. Rice will have something to say in reply. 


Mr. SEARLE:—Mr. Rice made his test of fuel economy on the 
same boilers that he used when the gas engine was in use for blow- 
ing purposes. He therefore of necessity had to use a larger boiler 
capacity than was necessary for steam with a water-gas apparatus. 
Had Mr. Rice so designed his plant as to have had a very small, 
say ten-horse, boiler, which would withstand a pressure of 500 
pounds to the square inch, in which he could have raised the steam 
during the blowing operation to 500 pounds to the square inch, 
and let it run down while making a run, then on steam pipe to the 
generator have a governor to reduce the pressure to the inlet under 
his grate to his satisfaction, his fuel economy would have been 
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decidedly in favor of his gas engine. It is not fair nor just to a gas 
engine, nor to the steam plant, nor to the water-gas apparatus, to 
make a test for fuel efficiency on a boiler designed to furnish steam 
for a blowing engine and a water-gas set, then disconnect the blow- 
ing engine and use the same boiler to generate steam solely for a 
water-gas set. | 


Mr. A. E. Forstaty:—Mr. Egner’s point that at most gas 
works there is made a quantity of coke breeze, coal screenings, 
etc., that can only be disposed of by being burnt under the boilers, 
and that this makes steam engines more economical than gas 
engines for power purposes at such works is a good one as far as 
it goes. But there are few if any works that make enough fuel of 
this description to furnish all the steam required, and a great 
many new boilers are installed each year at various gas works. 
Why should not the gas engine be given the preference in all such 
cases, and arrangements be made not to furnish more steam, but to 
make the present steam plant sufficient by doing all extra work by 
means of gas power? In this direction there is a chance for the 
use of gas engines at gas works without interfering at all with the 
consumption of otherwise waste material. 


Mr. SEARLE :— Further criticizing Mr. Rice’s paper, I would say 
that the figures he obtained ought to all be calculated on cost of 
each item per 1,000 feet of gas made, and would then be more de- 
cidedly in favor of a gas engine for blowing plants, had the engine 
been designed with a third cylinder of, say, two-horse power 
capacity, which could have very easily been thrown into use by 
means of suitable valves, etc., during the time the water-gas appa- 
ratus was making arun. Then figure the cost per thousand feet 
of gas made for boiler fuel and the cost of gas for blowing per 
thousand cubic feet of gas made. I think these costs per thousand 
feet of gas made would be largely in favor of a gas engine for blow- 
ing plants. It is not just to the gas engine, nor to the subject, to 
take a sixteen horse power engine, which is only efficient at its 
maximum horse power, or thereabouts, and throttle it one-half or 
more of the time it is used to, say a duty of two to four horse 
nower. Again, I want to emphasize the fact that using a gas en- 
gine with speed to be reduced by reducing the charge of gas, you 
do not get the compression in proportion to the gas contained in 
an explosive mixture of this composition, and therefore cutting seri- 
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ously into the efficiency of the engine. I fully agree with Mr. Rice 
that all gas engines should be equipped with gas as well as elec- 
trical igniters. I have never yet seen an electric igniter that 
would not get out of order at an inopportune moment. 


Mr. Rice:—I agree heartily with those of the gentlemen who 
have expressed the opinion that a gas company advocating the use 
of gas engines, should find a place for an engine in its own plant. 
This was one of the things we considered in installing our engine. 
It is a good thing to show people, to convince them that gas 
engines are all that we claim for them. 


In regard to the economy figures of our engine, I may say that 
in actual blowing, the engine shows up in comparison very nearly 
what we estimated in advance of its installation. That we did not 
obtain finally the expected economy, is due to the greater average 
horse power required (in that the engine cannot be slowed down 
enough) and in uneconomical running at slow speed. The gas 
consumption should be more nearly proportional to the load, and 
that it is too high at no load, is probably due to an imperfect mix- 
ture in the cylinder at slow speed. The slowing down should be 
accomplished either by a change in the governor or by a third 
cylinder. With some such improvement as this, the gas engine 
may prove economical for blowing purposes, as well as convenient 
and consistent. It is certainly valuable, as one gentleman has 
suggested, and as we ourselves have experienced here, where the 
boiler capacity is inadequate. In regard to the underload on our 
engine, I may say that since this topic was written, we have start- 
ed up a new and larger gas machine which requires the full horse 
power of this engine. The gas consumed per thousand has drop- 
ped most appreciably, and is now between 11 and 12 cubic feet. 
The machine has been in operation so short a time, however, that 
I cannot state the figures exactly, but state the fact to show that 
friction loss must be carefully considered in the tests given. 


It is also to be remembered that in the comparison given we 
have a gas engine competing against a steam engine in a large 
plant where the steam for the engine is a small incidental; there 
is no extra cost for fireman or engine-man because the steam 
engine is operated; there is no less coal and ash nuisance, no less 
insurance, no less danger, whether the engine is operated or not. 
We cannot sell a gas engine in such competition, and we do not 
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try to. This topic was not intended to apply on the question of 
gas engines in small private plants. Such a question is very dif- 
ferent because of the many savings outside of the coal pile which 
are then effected by the gas engine. We know—for small power 
plants—the gas engine, for a multitude of purposes, is the cheapest 
possible power with gas at even $1.30 a thousand. 

Mr. EGNER:—I now move a hearty vote of thanks to Mr. Rice 
for his excellent ‘short topic” paper; and I wish to say that, from 
the fair and clear way in which Mr. Rice has handled the subject, 
it is to be hoped he will favor the Associatton another time, and I 
hope to have the pleasure of listening to future efforts in that direc- 
tion on his part. 

(Carried.) 


THE PRESIDENT :—We have another short topic paper, entitled 
“ An Experience with the Shadbolt Self-Enriching Process,” which 
will now be read by Mr. Irvin Butterworth. 

(For paper see Appendix, page lxii.) 

Mr. Ecner:—I think we have with us to-day Mr. K. M. 
Mitchell, of St. Joseph, Mo., who read a paper on this subject at 
the last meeting of this .Association. Perhaps he may be in- 
duced to say a few words on this subject. My recollection of 
the matter is that the Shadbolt process was not so much effective 
in increasing the illuminating power of the gas as it was in the pre~ 
vention of naphthaline deposits. 


Mr. WITHERBY:—My experience with the Shadbolt process 
covers a period of about three years. I firmly believe that it will 
increase the candle power, but that it will not help our naphtha- 
line troubles in the least. At one works where I installed it I 
returned the gas from the outlet of the second scrubber to the inlet 
of the exhauster. The distance between the two points was about 
130 feet. The amount of scrubbed gas returned was about eight 
per cent. of the total make, and it increased the candle power from 
one and a half to two candles. I will admit that my authority is 
questionable, as all I had to test with was the jet photometer. 
which I do not consider the most reliable instrument in the world. 
But as that was the only thing we had to go by, it must be taken 
for what it is worth. We are sure of this much: that, with all cor- 
ditions being equal—that is, weather about the same, amounts of 
coal, and heats in the retorts as nearly in the same condition as it 
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is possible to keep them, and with the by-pass in operation, and 
returning eight per cent. of the gas—the photometer reading would 
increase one and a half to two candles, and by closing it the pho- 
tometer reading would drop again. It would take from four to 
eight hours to show the change either way. I feel sure that it isa 
help in increasing the candle power; but as to its being a prevent- 
ive of naphthaline, I know by experience that we had just as much 
naphthaline while using it as we had without it. 


Mr. WALTON FoRSTALL:—On my return from the meeting at 
Old Point Comfort I ran an inch and a half pipe from just back of 
the exhauster to the entrance of the atmospheric condenser. I 
think possibly I by-passed about ten per cent. of the make in this 
way. I found no diminution in naphthaline troubles. I could not 
tell about any effect upon candle power, because I had no bar pho- 
tometer. 


Mr. Ecner:—The statements made concerning this subject 
so far are certainly perplexing. Trying ‘the same thing in the 
same way, one gentleman finds that the process did not increase 
the illuminating power, when measured on a jet photometer, and 
that would seem to indicate that Mr. Butterworth’s principal mis- 
take was that he used the bar and not the jet, and that if he had 
only employed a jet photometer he would also have had an 
increase of illuminating power. He ought to make a note of this 
and get one. One finds that the process did clear away naphtha- 
line deposits at the works, not elsewhere, and another found no dif- 
ference at all. On the whole, the paper and the discussion leaves 
the Shadbolt self-enriching process pretty much where we found it; 
for with the contradictory statements now made no one can say as 
to this process whether it is or is not good for anything. It cer- 
tainly was not any good at Columbus; but we must, however, 
always bear in mind that if Mr. Butterworth had only thought of 
the jet photometer his results might have been very different. 


Mr. W. A. MILLER:—Soon after my return to the Cincinnati 
works from the last meeting of the American Gas Light Associa- 
tion the necessary pipe connections were made to permit of return- 
ing about ten per cent. of the gas produced from outlet of washer- 
scrubber to inlet of multi-tubular condensers, hoping thereby to pre- 
- vent the deposition of naphthaline in service pipes, which is the 
most frequent cause of complaint by consumers. The percentage 
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of gas returned from outlet of washer-scrubber to inlet of multi-tubu- 
lar condenser was regulated to that desired by opening valve on 
return pipe sufficiently to increase the speed of exhauster ten per 
cent. per minute. (The different apparatus is arranged in the fol- 
lowing order: Hydraulic main, air condensers, multi-tubular con- 
densers, tower-scrubbers, exhauster, washer-scrubbers, purifiers.) 
The temperature of the gas under normal conditions at inlet to 
multi-tubular condensers was about ninety degrees, and the returned 
gas about seventy degrees. During several periods of time the 
temperature of the gas returned was raised to eighty degrees, to 
ninety degrees, and to one hundred degrees, by passing it through 
a coil of pipe heated by steam. The experiment was carried on for 
several months, but at no time was there any increase in the candle 
power of the gas attributable thereto, nor did it eliminate the 
naphthaline trouble in service pipes, and it was considered a 
failure. 


THE PRESIDENT :—If there is no further discussion on this paper, 
Mr. Butterworth may wish to say something in reply. 


Mr. BUTTERWORTH :—YoOu will observe that I tried the experi- 
ment in exactly the same way that Mr. Witherby says he tried it, 
and yet he reports a decided increase in candle power, while I 
found practically none whatever. I have simply given you the 
result of my experiment for what it is worth. I have had no theo- 
ries on the subject except the one mentioned in the last paragraph 
of my paper, and that theory went glimmering in the light of the 
subsequent experiment described in the last paragraph. I suggest, 
in view of the contradictory results obtained by the different mem- 
bers with this process, that we refer it, as we do all knotty prob- 
lems, to our Research Committee. 


THE PRESIDENT :—We have one more paper on our list, ‘“ Can 
We Make All Our Business Pay?” It will now be read by Mr. 
A. E. Forstall. 

(For paper see Appendix, page xxxv.) 

Mr. SEARLE:—Mr. Forstall has given us an ideal paper, but one, 
I fear, too hard and difficult to attempt to put in practice in the 
face of modern clamor. It is undoubtedly the most equitable 
method of dealing with our business, but to attempt to put it in force 
with an inconsiderate and exacting public would call forth enough 
odium to satisfy the most pugnacious Corbett! As an illustration 
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of the inequitable way of doing business, for sake of example, take 
a street railway which carries thousands of passengers per day ; 
one man may ride a block for a nickel, while another may ride three 
miles Of course I see no way to prevent it, but it is certainly an 
inequitable way of doing business, that one person should be car- 
ried ten times as far as another person for the same money ; but 
the attempt to remedy it would drive them out of business. 


Mr. LirrLEHALES:—The inequitable way of doing business in 
the illustration given by Mr. Searle is certainly not greater than 
that which exists in the postal service, and yet we all appreciate 
how admirably the great public is served by the adoption of a low 
and uniform rate of postage. 


Mr. SEARLE:—Replying to Mr. Littlehales, I would say that I 
firmly believe that our postal system is the most unjust and unsat- 
isfactory service in our country. One man ts charged two cents to 
send a letter around a block, while another man is charged only 
the same money to send a letter to San Francisco, 


Mr. BUTTERWORTH:—I want to express my agreement with 
Mr. Searle’s view of this subject. While we would all welcome 
such a fair and equitable system of charges as is proposed by Mr. 
Forstall, yet I fear it is a refinement that is impracticable to suc- 
cessfully introduce into the gas business at the present time. An 
effort to do so would, in my opinion, result in serious complica- 
tions, difficulties and dissatisfaction. The present state of affairs 
in this particular will probably continue with us, viz., that the large 
consumers fix the price of gas and the small ones get the benefit of 
it. I will say in reply to the point raised. by Mr. Forstall, that 
while we do not in Columbus refuse to set a meter and furnish gas 
to any applicant, however small his consumption, we do make a 
service charge when the gas consumption falls below a certain 
minimum quantity. In this way we endeavor to avoid selling gas 
to any consumer at a loss to us. As a matter of fact, I believe 
that we and all other gas companies lose considerable money in 
selling gas to small consumers. 


Mr. A. E. Forstaty:—I differ with Mr. Searle as to the diffi- 
culty to be encountered in putting in force, the plan advocated. 
If the change in Method is made at the same time as a reduction 
in price under the old system, I believe it would pass almost un- 
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noticed except by a very small class of undesirable consumers, 
whose business is now done at a loss. 


Mr. Butterworth has found it feasible to make a service charge 
in the cases where such a charge figures out very high per 1,000 
cubic feet. If it can be done in such cases, why cannot the rule 
be applied to the cases in which the adverse effect will be slight ? 


The cases that will be benefited will take care of themselves. 


Of course a question of this kind is entirely a matter of opinion 
until the experiment has been actually tried. I seem to stand 
alone, but my conviction is unshaken, that the plan is not only 
ideal, but also perfectly feasible. 


Mr. SEARLE:—I want to say that the antagonistic criticism 
or discussion of the papers brought, before this Association 
does its members more good than an eulogy. ‘Two or three 
of us may say that the writer of a paper is wrong in his 
idea, and by so saying make him more firmly determined to go 
home and prove that he is right, and thus benefit the Association 
and himself to a much larger extent than were he flattered and so 
self-satisfied that he would not write for the Association again, and 
lose the real benefits of his subject to himself. 


I am sure the magnanimous spirit which prompted Mr. Forstall 
to write this ideal paper, and prompts others to write for this Asso- 
ciation, makes him feel well paid for the trouble, and that he is de- 
termined, and I hope will carry out its suggestions sometime in 
the future, and demonstrate to the people who have discussed this 
paper derogatorily that they are wrong and that he is right; that 
his idea is not only possible, but is in satisfactory operation. 

Upon the invitation of the President, Mr. Allen Ripley Foote 
addressed the Association with reference to a proposed 


PRESS SERVICE. 


Mr. Foote .—In explanation of the work I have been doing for 
the past year, and of the work which I propose to undertake for 
the year 1899, I will say that I have been receiving the press clip- 
ping service that is furnished by the Chicago Press Clipping . 
Bureau. In examining these clippings I find almost invariably that 
whenever an item is started that is detrimental to public service 
corporations it has the run of the papers, and I receive from fifty 
to a hundred copies of that clipping. On the other hand, when- 
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ever an item appears that is favorable to public service corpora- 
tions I get it but once, showing that it is not copied by the press. 
I do not?find that the copying of articles detrimental to public ser- 
vice corporations is confined to any class of publications. It 
seems to be the fashion to do this by the publications of all parties. 
This, to my mind, is an indication that the only reason such clip- 
pings are republished is because the publishers of papers regard 
such material as the kind of reading that is popular and helps to 
sell the paper. I think that the papers of this country would as 
readily print clippings favorable to corporations if they recognized 
in them good material for popular reading. 

After studying this matter for some time, I have decided to un- 
dertake to establish a press service for the purpose of securing the 
publication of items that are favorable to corporations. It is my 
intention to take from the clippings received each week all those. 
that I judge would be serviceable to corporations, if reprinted, and 
to supply such other items as may be placed at my disposal. On 
Saturday of each week I will mail an envelope containing the clip- 
pings to be sent out to the local manager of every public ser- 
vice corporation in the United States, meaning by this all pri- 
vately owned and operated water works, gas works, street rail- 
roads and electric lighting works, The copy sent out will be 
selected for its value as a means of diffusing correct economical 
instruction on questions of public policy among those whose votes 
are now, and must continue to be, sought for the settlement of 
questions involving the welfare of taxpayers and users of industrial 
public services. It is chimerical to expect such questions to be 
correctly settled in municipal councils, State legislatures, the Na- 
tional Congress, or at the polls, by voters who are not correctly 
educated. The design is so to instruct popular thought that politi- 
cal action will favor industries springing from individual initiative 
and carried on by private enterprise, and to supply an antidote for 
economic fallacies now being taught to thousands of voters, de- 
signed to socialize industries by the confiscation of taxpayers’ 
property and to facilitate this purpose by creating and perpetuat- 
ing antagonisms between employees and employers, public service 
corporations and the users of the service they render. 

The work undertaken is to correctly educate the forces that 
formulate public opinion and to apply the sound principle that 
correct education must precede correct legislation. 
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The local managers of corporations are requested to assist in 
carrying out this work by supplying, in return for what they receive, 
any items useful to the purpose that may appear in a publication 
issued in their town or city; by giving information and facts 
known to them that may be used to correct any false statement 
that may gain publication; by securing the publication in their 
local papers of all items sent to them, or such of them as they may 
deem locally desirable. 


Local managers will at once see that, if each one will do his part 
promptly and continuously, no fallacy or false statement can 
appear without being promptly refuted or challenged through the 
columns of journals in every town and city in the country that are 
willing to publish the truth. By this means error may be sup- 
pressed and correct information disseminated. 


Pamphlets will be published from time to time pertaining to the 
subjects under consideration. Authors of papers read before orga- 
nized bodies and associations, of papers and magazine articles, are 
requested to submit their manuscripts for this purpose. These 
publications will be sold to local managers at special rates in any 
quantity desired for general distribution. Success will be meas- 
ured by the number circulated. 


By cordially co-operating in this undertaking local managers 
will keep themselves well informed and will gradually accumulate 
material that will be of high value and usefulness to them under 
stress of any public or legislative emergency they may be called 
upon to deal with. They will render also a public service to 
investors in the stocks and bonds of the corporations with which 
they are identified and will perform a needed public duty. If it 
is the duty of every person to speak the truth, it is also his duty to 
refute fallacies and to correct false statements that deceive the 
people to their injury. 

I respectfully invite the co-operation of the members of the 
American Gas Light Association in this work. 


On motion of Mr. Jenkins, the members of the Association were 
requested to co-operate with Mr. Foote in perfecting the service 
suggested. 


On motion of Mr. Boardman, the hearty thanks of the Associa- 


tion were voted to the retiring President for his efficient and satis- 
factory conduct of this meeting of the Association. 
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The President, in acknowledging the compliment, expressed his. 
appreciation of the assistance which had been rendered him by 
many members of the Association, and acknowledged his obliga- 
tions to Secretary Forstall,on whom had devolved most of the 
labor in preparation for the meeting and to whose efficient services. 
was largely due whatever had tended to make the meeting a. 
SUCCESS. ) 

On motion of Mr. Shelton, the Committee of Arrangements were’ 
thanked for their contributions to the entertainment and comfort: 
of the members attending the meeting, and Mr. Beal, in second- 
‘Ing the motion, called special attention to the prominent part 
which Mr. Jenkins had taken in successfully carrying out the plans, 
of the Committee. 

The Association then took a recess until the return trom the: 
excursion, on Friday afternoon, October 21st, when the final 
adjournment was had. 
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NOTES O Neve No FAN DP NANG BAYT NG: 


WRITTEN FOR THE TWENTY-SIXTH ANNUAL MEETING OF THE AMERICAN 
Gas LIGHT ASSOCIATION BY WALTON FORSTALL, PHILADELPHIA, PA. 


WEIGHT OF PipE.—In 1892 a standard weight for gas mains 
was adopted by the Society of Gas Lighting. Since that time, the 
constantly growing difficulty of obtaining proper cover in large 
cities, combined with the decrease in the cost of iron, have opera- 
ted towards increasing the weights of the smaller sizes, so that no 
matter where a pipe is placed, it will be strong enough to stand 
the shock of street traffic, the idea being that instead of using the 
society’s standard for the general run of work for which it is amply 
strong, and using heavier pipe for the exceptional locations that 
are constantly on the increase in cities, it is practically as cheap, 
and much more convenient, to have only one weight which will 
serve for all cases. Another reason for increased weight is the use 
of larger services, necessitating increased thickness of mains to 
give a sufficient number of threads in the service hole; and this 
has had much to do with fixing the weight of four inch and six 
inch in recent practice. 

Beiow is the Society standard, compared with recent practice : 

WEIGHT PER LENGTH. 


Society ot New York City,. Philadelphia, 
af PA OF Gas Lighting. 1894. 1898. 
4 in. 208 216 228 
6 10. 306 * 360 360 
8 in. 471 » toy 492 
Ree A BENE 905 864 852 
16 in. 1326 1344 1320 
20 In. 1998 1776 1920 
24 1D. 2382 2400 2640 
30 In. 3472 3240 3480 


The difference in the case of 6 in. is quite marked, but the cost 
of increased weight is a comparatively slight percentage (about 5%) 
of the total labor and material cost, and should be considered a 
low premium for the insurance it affords of freedom from breaks 
even under trying conditions.* 

METHODS OF CONNECTING SERVICES OR NEW MalIns_ TO 
ExistinG Martns.—This applies to the many cases where the out- 


*Since this was written, the Society has adopted a standard, and is now practically in 
line with recent practice. 
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lets of existing mains are too small or are not in the place desired, 
and new connections become necessary. 

114 in. is the smallest service run, and all services to 4 in. 
inclusive are wrought iron. Any larger service would be cast 
iron and treated asa main. For all services a full size hole is 
tapped, except as now noted. An ry in. in a 3 in. or 4 in. main, 
would have a 3 in. or 1 in. hole respectively, the enlargement 
being made in the street ells. An 1% in. service would be con- 
nected to a 3 in. or 4 in. main by a split sleeve tapped for an 1% 
in. or 2 in. hole respectively. A 2 in. service from the same size 
mains would be connected by the same split sleeves as the 1% in. 
service, this being done to prevent an excessive variety of specials. 
A 2 in. service from a 6 in. main would be supplied from an 1% in. 
hole. A 2% in. service from a 3 in. main would be supplied from 
a 41in.x 41n. tee. This involves a good deal of bushing, but is 
adopted because no more 3 in. mains will be laid, and the replace- 
ment of present ones is but a matter of a few years, so it is not 
considered advisable to buy any more 3 in. branches. A 2% in. 
service from a 4 in. or 6 in. main would be fed by a split sleeve 
tapped by a 2 in. or 3 1m. hole respectively, from an 8 in. main 
by a 2 in. hole tapped in the main. A 3 in. service from a 3 in. 
or 4 in. main would be supplied by a 4 in.x 4 in. tee, from 
a 6 in. or 8 in. main by a split sleeve with a 3 in. hole, from 
a 12 in. main by a 2% in. hole tapped in the main. A 4 in. service 
from a 4 in. main by a 4 in. x 4 in. tee, from a 6 in. or 8 in. main 
by a 6 in. x 6 in. or 8 in. x 6-in. tee, as no more branches with 
4 in. arms will be bought, there being little 4 in. main contem- 
plated in future extensions. From a 12 in. anda 16 in. main, a 
split sleeve tapped for 4 in. would be used. © 

In connecting mains to mains. the idea is to use a saddle piece, 
otherwise called a hat flange, wherever the disparity between the 
two mains is very great, and the largest so large that a split 
sleeve with hub cast on would involve heavy cost. As the dis- 
parity and the size of the largest main decrease, split sleeves are 
used, and then in turn ordinary branches. A 4 in. main would 
connect by saddle pieces to 20 in. and over, by branch with 6 in. 
arm to 16 in. and under, except to 4 in., where 4 in arm would 
be used. A 6in. main would connect to 30 in. and 24 in. by 
saddle pieces to 20 in. by split sleeve, to 16 in. and under by tee 
ort cross. For an 8 in. the same rule would be followed. There 
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might be cases in which a 6 in. or 8 in. was to be connected to a 
16 in., where local conditions would render a split sleeve prefer- 
able to cutting the main and inserting a branch. All mains of 
12 in. and over to be connected by cutting out and inserting the 
proper special. | 

Below is given in tabular form, the scheme of connections just 
described. The idea is to have a standard system, so the neces- 
sary specials can always be kept in stock, and in order that the 
variety of these shall not be excessive, several are made to serve 
for more than one connection. | 
SERVICES TO ExtsTING Mains. 


S1zE OF MAIN. 


Size of 
Services: 
30 in, 24 1n.| 201n.} 16 in| 12 in, Sin, | 61m. | 4 1n. | 3 in. 
Inch Hole. | Hole. | Hole. | Hole.'| Hole. | Hole. | Hole. | Hole. Hole. 
Inch Inch Inch Inch.| Inch Inch Inch Inch Inch 
I 
Ty ry | 1 Voir iy s\ a Me 1\y t yy I yy r 34, 
I I L I L Ta L [4 i 
172 Lisa eulor ie | 144 %| 1M ‘ be eee 
2 2 2 2 2 2 2 1% I< 2 | OSs 
21 21 2% 21 ay 2% 2 Split ee 2 
4 Ya / Ye /2 / sleeve | a i 
3 in.hole l 4 au 
. ( re 
3 3 3 3 zi 2% Split sleeve Ig LS 
gm. holes) i) = 
: 4 
4 4 4 4 Split sleeve | 8x6/6x6 | e 
. + 
4 in. hole. Tee | Tee || 
For drawing and table of dimensions of Service Sleeves see Appendix at end 
of paper. 
New MaIns To EXISTING MAINS. 
Se of Size of Existing Mains. 
Cw , 
Mains. |) 3910. | 24:1n,| 20 in. || 16 in. j12 -1n.|'8 in.|.6 in. | 4 in. 
inch Saddle Piece Saadle Saddle Insert Inser: Insert Insert Insert 
4 or Hat Flange. Piece. Piece. Branch. Branch. | Branch, | Branch. | Branch. 
6 inch 6< 6“ Ey ote 6“ 6c 6“ (74 
8 inch 6é iz4 66 ‘ 66 (74 66 
i:2 inch Insert Branch ee emia, 66 66 
16 inch (74 c¢ ce (75 
20 inch be x ce 
24 inch a a 
30 Inch a 


For drawings and tables of dimensions ot Hat Flanges and Hub Sleeves, see 
Appendix at end of paper. 
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MetTHOops oF MAIN LAVING—CONTRACT AND OTHERWISF. 


When main extensions are made slowly, year by year, it 1s prob- 
able that most superintendents are both able and willing to do the 
work themselves, but if in any one season there are many miles of 
small size, or a few miles of large size to be put down, the tempta- 
tion is great to let the work to a contractor, as it is often very hard 
to so expand the regular force as to care for this extra work 
speedily and well. If the ditching only is let out, the superin- 
tendent still has in his own hands the most important part of the 
job, from the leakage standpoint, and ought to feel sure of the 
tightness of his own work, but in all contracts of this kind involv- 
ing divided responsibility, the division line must be clearly drawn 
so that in case of accidents from open ditches, the blame can be 
rightly placed. Contractors have been known to claim that where 
a ditch was ready for pipe on Friday noon, failure to Jay this in 
the afternoon, so that backfilling could be done the next morning, 
rendered the company lable for an accident caused by the open 
ditch on Saturday night. In another instance, where one con- 
tractor opened the trench and removed surplus dirt after paving 
was complete, he claimed his responsibility ceased the moment 
the trench was bottomed and did not begin again until the paving 
contractor (who did the refilling gratis in order to be sure of his 
paving) was through, and the surplus dirt ready for removal. As 
this point had been provided for in the specifications, the company 
could not be held for the two accidents, the lability for which the 
contractor tried to fasten on them by this plea. 

When it is deemed advisable to let the entire job by contract. 
a test under air pressure of (say) 2 lbs. is of great value, if only 
because of its moral effect on the contractor’s men. It is possible 
to have a line tight under this pressure and yet for the caulking to 
be so poorly done that leaks develop in one winter, but an ade- 
quate number of capable inspectors wi:ll insure such personal 
acquaintance with the caulkers, that any unskillful or dishonest 
ones can soon be detected, especially in connection with the air 
test where every joint is gone over with soap and water by the 
inspectors, and any caulker whose work shows leaks is warned. In 
this way, either on contract work or where the company is doing 
a large job with many new men, it takes but a short time to weed 
out the bad caulkers. By observations of a mercury gauge the 
superintendent can assure himself of the tightness of the work, 
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independently of the inspectors’ reports and no drop in pressure 
should be allowed. Air is preferable to gas solely because of the 
higher pressure obtainable. 

Outside of the necessity for greater vigilance in order to obtain 
tight joints where contracts are let, there is the serious disadvan- 
tage, especially in large cities, of the indifference to the comfort of 
the public, that is so often characteristic of contractors. Their 
sole idea is profit and too often this is very small, for the bid has 
been made with great optimism, trusting that the company would 
not allow them to lose money on the job. So they let the surplus 
dirt pile up until it accumulates in sufficient quantity for most 
economical handling, they block up streets because they are too 
poor to buy lumber for sufficient bridges, etc. If such things are 
permitted the money value of the public favor lost by the company 
will much over balance any possible saving on the contract. It 
certainly pays to see that all work is done with the least possible 
annoyance to the public, and where loosely drawn specifications 
allow the contractor to save money in this way, the city authori- 
ties being indifferent, the company should, at its own expense, 
remedy matters, and drop that contractor forever. As an exam- 
ple of how tghtly it was necessary to bind some contractors, I 
append a set of specications which were used for about eighty 
miles of pipe in a large city, all the work being done by contract. 
{See Appendix at end of paper.) 

The being able to have direct control of all details of work 
where there is contact with the general public, is the strongest 
reason in my mind, why a company should do all its own work, 
and fortunate the superintendent in charge of a company large 
enough to demand such a permanent force that it can serve as an 
efficient skeleton for any enlargement needed for great main ex- 
tensions. The chief consideration in this case of company work 
is that of cost, for the question of excellence ought to be settled by 
the character of the permanent employees. Tnere is danger that 
the company’s foreman, accustomed to small jobs, often involving 
a certain amount of time to be “ filled in,” will be satisfied with a 
good deal less than an attainable day’s work. Foremen habitually 
employed by contractors, whose rating depends directly upon 
their reputation for getting so much ditch dug or pipe laid per 
laborer per day, have the right idea from the cost side at least. 
To impress this same idea upon permanent employees, nothing is 
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so helpful as to keep close oversight of costs by a daily record 
both of labor and material for all large jobs, and weekly, fortnightly 
or at the longest, monthly records for small jobs. Two forms of 
such records accompany this paper (see Appendix) and have been 
found the means of imparting to the whole supervising force a 
realization of the value of each laborer's work and of the fact that 
their own worth to the company depended largely upon the figure 
at which they could keep the cost per foot of pipe laid. The men 
in charge of our large jobs, being college graduates, know enough 
arithmetic to realize that for a small quotient, a small dividend 
and a large divisor are necessary, and this knowledge makes them 
bend every effort to keep ditch ready for the derrick gang. In big 
cities, this often means getting out the laborers at 5 A. M. to open 
trench, that because of city conditions could not be dug the night 
before. Without the pressure of the daily cost report, the average 
foreman would noi be alive to such necessity for extra working; 
and such men are the ones oftenest dealt with. 

Where long lines of large pipe are to be laid and work has been 
begun at the cheapest end, it is interesting to watch the keen en- 
deavor to keep down the increase in cost that naturally comes as 
more expensive conditions are encountered. ‘This struggle is ex- 
cellent training for every one on the job and is brought about with 
very little effort, for the figures for cost of labor and quantities of 
materials used each day are the only ones supplied by the time 
keeper, all additions for totals and cost of materials being worked 
out in the office by the stenographer. For convenience material 
is reported as zeceived on the work, rather than as used. 

SPECIALS.—It is generally agreed that a large proportion of tees 
and crosses should be made with all hub ends. In this way, less 
pipe is left for the scrap pile, as at almost every intersection a 
spigot piece can be used in connection with an all hub special, 
and itis common experience that spigot pieces will accumulate 
faster than opportunities for their use solely in closing gaps with 
sleeves. Again, on paper you are often advised to have all 
branches made with bottom outlets, so that if desirable a large 
pipe can drain into a smail one. ‘These eccentric outlets also give 
a very desirable latitude in the placing of branches in a way 
similar to the bushings referred to later. These several facts, 
however, seem to be amo.1g those that people hear and then forget, 
for the all hub branches with eccentric outlets are too seldom met 
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with in gas practice. Where sewer or electrical manholes must 
be gone around, bends with two hubs make less detour necessary, 
as they can be laid snug against the obstruction, the caulking 
being all towards the latter. Offset pieces are not of much use in 
very crowded streets, as the necessary offset is seldom that of any 
fitting kept in stock. By using two bends and cutting one to 
measure, any offset can be obtained. 

The fitting called a “bushing” has a use peculiarly its own, and 
may be unknown to some. As the sketch shows, it is formed by 


casting a hub zmszde a plug, the length of the bushing being the 
12” X 6’ BUSHING. 


same as the simple plug. Bushings have been made by casting 
a hub won a plug, the length being that of the two combined, but 
such a fitting does not meet the conditions for which the real bush- 
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ing is designed, as now note. Large mains should be provided 
with outlets of generous dimensions, this being the safest practice. 
Suppose a 20 in. main, with a 20 in, x 12 in. tee, placed in the 
most available position at a street intersection, yet with a 6 in. 
water pipe running parallel with the 20 in., and so close to it that 
a 12 in. pipe could not be laid from the tee. Of course, if it was 
absolutely necessary to lay a 12 In. there, an attempt would be 
raade to have the water pipe moved; but, as it happens, when 
there is need for a main in that street a 6 in. is considered large 
enough. The water pipe prevents the use of a reducer, but the 
12 in. to 6 in. bushing takes no more room than the 12 in. plug, 
and the 6 in. hub being cast eccentric in the piug, allows a position 
that will clear the water pipe. 

REcORDS.—Every year increases the number of those using the 
card system for recording data, and where there is a large mileage, 
whose exact location is unknown, no better way exists of gradually 
collecting the desired information in shape for instant reference, 
than by service cards and street information cards, the former 
showing the-main locations at every service, and the latter those 
at any other openings. Both sets of cards being filed geograph- 
ically, it takes just two looks to settle whether anything is known 
of the mains at the desired point. By transferring the main loca- 
tions from the service cards to street mformation cards, all main 
data can be filed in one place, but the advantage thus gained is 
seldom worth the work necessary. 

The recording of new mains is a problem of almost as many 
solutions as there are solvers. With practical agreement upon the 
necessity for exact knowledge of location of all specials and bells, 
of curb distance and in minor degree of depth, there are many 
ways graphical or descriptive, or graphical and descriptive, of 
showing these. Some have sketches of specials only, which prac- 
ticall, means all intersections, contenting themselves with a written 
record of intervening straight pipe. These sketches, entirely 
devoid of scale, are on cards conveniently ruled and are generally 
filed geographically, the method being well adapted to main 
laying done by the company’s employees, where usually the fore- 
man, to whose lot the record taking falls, is just skillful enough to 
make these sketches, especially when aided by rubber stamps 
representing all styles of specials. 

It was the writer’s good fortune to lay the first mile of a distri- 
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bution system and to work out the recording of eighty miles on a 
definite plan, conceived by his superior, so that at the end, every 
foot was shown on sketches and could be referred to in an instant. 
The unit was a city block, each with its own serial number shown 
on akey map of the city, and sketches were filed by number, in 
batches of one hundred. Each gave the main in plan and eleva- 
tion, also curb elevations above mean high water, and the location 
of solid rock encountered. The original drawings were made on 
thin bond paper, blue prints from which formed the working file, 
the originals being preserved in fire-proof quarters. As every 
new line was planned, numbers were assigned to each block, 
and a survey made of the ground to obtain curb elevations and 
distances from a fixed zero point. Field books were filled out 
with this information, the exact limit of each block sketch was 
decided on, and thereafter in all records and reports, the block 
number governed. All work was by contract and detailed record 
of earth and rock excavation as well as feet of pipe laid was neces- 
sary, but by use of the block number, work could be reported each 
day from any number of places without confusion arising, and at 
the end of the job, the record of costs under each number could 
be found and set down on the proper sketch, so that the maps 
showed costs as well as locations. 

The maps were in use day after day and proved their great con- 
venience for the conditions they were designed to meet. The 
company being a new one, could not possess the old service fore- 
man who carries all main locations in his head. A main laid this 
week by the contractor, would next week be tapped by the com- 
pany’s service gangs, who had not the slightest idea of its location, 
and recently restored pavement was not a reliable clue, as there 
are openings galore in the streets of that city, and your main is 
probably hard against that of a competitor, so that exact depths 
and curb distances are essential to the service foreman. These 
were provided for him in this case by making rough free hand 
sketches from the working files, and carbon paper enabled three 
of these to be made at once. One was sent out with the service 
orders for that block, and came back when the work was done, to 
be filed with the other two which were to take its place when it 
wore out. These rough sketches were filed according to numbers 
exactly as were the blue prints, and when a request came for maps 
of such and such blocks, it was quickly seen whether the sketches 
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were there, and if not, some were made, and thus day after day 
the file of rough sketches increased until it was complete. 

This was a system made possible by peculiar conditions, and 
worked out by a staff composed entirely of college men, and under 
similar circumstances elsewhere, its value would again be shown. 

A CONNECTION “WRINKLE.” — Given a 36 in. x 36 in. cross in the 
ine of the only supply main to a city, from which the gas cannot 
be shut off, thus preventing the use of bags in the main, and mak- 
ing impossible the removal of the 36 in. plug from the arm of the 
cross, how is a 24 in. main to be connected to this plug through 
a full sized opening ? 


The writer made four such connections, using the apparatus, a 
piece of 24 in. pipe arranged as hereafter described, shown in per- 
spective in Fig 1. Fig. 2 is a longitudinal section showing every- 
thing in readiness to make the opening in the 36 in. plug. Fig. 3 
shows the plug as drilled previous to tap bolting on a 24 in. flange 
piece, the outer row of holes being those for the bolts. The inner 
row and the two lines dividing the inner circle into three seg- 
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ments, are holes drilled as close together as was deemed safe, 
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leaving just enough iron 
toy held the: *piec.s* in 
places the full *240 in: 
circle could not be made, 
because the 36 in. plug 
was really a 36 in. x 12 
in. bushing, and the 12 
in. bell, which it was 
desired to leave intact, 
cut across the 24 in. cir- 
cumference. As part of 
the 24 in. flange came 
upon the 12 in. plug, it 
was necessary in each 
case to remove the origi- 
nal plug, and substitute 
one of such length that it 
was flush with the face of 
the 36in. plug. The drill- 
ing of the holes being 
finished, the flange piece 
three feet in length was 
secured to the plug, a 
24 in. valve was placed 
in line, and to this was 
connected with a_ tem- 
porary joint, the special 
piece of 24 1n. pipe, also 
about three feet long, 
prepared for this occa- 
sion and shown in Fig. 
tr. Its working (bell) end 
was closed by a plate of 
wrought iron ~ clamped 
on a rubber gasket upon 
the, face vot* the pelt. 
This plate was pierced 


by four holes, through one of which passed a single chain, uniting 
three that were attached one to each segment of the inner circle. 
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Through the other three holes passed iron rods guided through 
114 in. pipe so arranged that each rod centred on a segment. 

When everything was ready, the rods were shoved forward 
against the segments and struck with asledge. This quickly 
knocked the segments loose and they were drawn by the chain 
through the flange piece and past the valve, and the latter then 
shut down. In this way two of the connections were made. 
Another was slightly easier, for circumstances favored bolting the 


FIGURE 8. 


valve directly to the 36 in. plug, so that there was only a short jour- 
ney for the segments. The fourth connection was the hardest, for 
the valve could not be placed within twenty feet of the cross. In 
this case after the segments had been pulled through the flange 
piece into the temporary piece, a 24 in. bag was placed in the 
former, a 36 in. bag in the arm of the cross, the temporary piece 
was removed, and the line continued with more or less trepida- 
tion until the valve was set. . 

In almost every case the segments gave way at the first blows 
on the rods, and in this respect, and in the ease with which the 
pieces were dragged out, even across the valve, the work afforded 
pleasant surprises. To protect the valve seats, a piece of tin ‘was 
used and afterwards fished out. Crude stuffing box arrangements 
prevented any escape of gas from the holes around the rods or 
chains. The men suffered only while drilling the many holes in 
the plug. ; 
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SPECIFICATION FOR LAYING GAS 
MAINS N iii leva) Ee 


LOCATION AND CONDITIONS. 


The Gas Company, after determining upon the probable loca- 
tion for its mains in the various streets, avenues and public places 
in the City of ————, will inform the contractor or his agent as to 
such location, and the size of main to be laid therein. ‘The Con- 
tractor, or his agent is then to make investigation of the conditions 
to be found in the given location, and is to base his prices upon 
such investigation, and upon the requirements of this specification. 

NVo claims for extra payment on account of any work done under 
contract made between the Gas Company and Contractor, based upon 
this Specification, location given and prices named, shall at any time 
be entered or considered. 

Such work not covered by contract as may be required to be 
done shall be executed by Contractor—O NLY—on instructions 
given by written memoranda, over the signature of the Engineer 
of the Gas Company, or such officer as. may be appointed to 
represent said Engineer, and at a price to be agreed between the 
parties, prior to the execution of said work. 


DIRECTION. 


All work shall be executed under the direction and to the satis- 
faction of the Engineer of the ———— Gas Company, or such 
officer or employee as may be appointed to represent said Engi- 
neer, and in strict accordance with the ordinances, extant or here- 
after instituted, of any of the City Departments of the City of 

In the event of any discussion arising as to the significa- 
tion of any portion of this specification, or as to the best method 
of executing any portion of the work, the judgment and decision 
of the Engineer of the Gas Company shall be final, and shall be 
so accepted by the Contractor. 


SALARIES. OF INSPECTORS. 


Any costs for inspection imposed by any of the City Depart- 
ments, City of ————, upon the work to be executed, being exe- 


Xxl 


cuted or after execution by any Contractor, shall be charged to 
said Contractor, and entered against him on account of the con- 
tract for said work. 


CHANGES. 


Changes made at any time or for any reason in the exact loca- 
tion between the building lines of any street, avenue or public 
place, or in the depth below the pavement or surface of ground, 
of any main, shall in no wise invalidate contract, nor justify any 
claims for extra payment. 


ALTERATIONS IN EXISTING MAINS AND SERVICES. 


Whenever it may be necessary to alter or replace any existing 
main or service or portion of any main or service of any other 
company or corporation, whether supplying Gas, Water, Steam, 
Electricity or any other commodity, or any sewer or connection 
to sewer, same shall be executed under direction of the Engineer 
of the Gas Company by the Contractor and at the Contractor’s 
own expense ; but whenever such work may be done only by 
such other company or corporation, the same shall be executed 
under the direction of the Engineer of the Gas Company, who 

shall certify to the correctness of the charge for same, a copy of 
_ which shall be sent to the Contractor immediately upon its receipt 
by the Gas Company, and the Gas Company shall have the right 
to pay such charge within ten (10) days thereafter, and to charge 
same against the Contractor's account, and deduct the same from 
any moneys due or to become due to him hereunder. 


MATERIALS, LABOR AND TOOLS. 


All mains, pipe and specials shall be of cast iron. All castings 
of every description shall be furnished by the Gas Company to the 
Contractor at one of the storage yards of the Gas Company in the 
City of — , or ex-boat, or on dock, in the City of as 
delivered by maker. All other material necessary for the proper 
construction of mains, including lumber for bridges and sheathing 
and protection of trenches, lead and yarn for making joints, and 
blocking on which to rest castings, shall be of the best quality used 
for the purpose, and shall be furnished by and at the expense of 
the Contractor, subject to inspection and approval of the Engineer 
of the Gas Company. Contractor shall furnish all labor and all 
tools necessary for the proper execution of the work covered by 
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contract, and should any employee of Contractor seem to be exe- 
cuting his work in a careless or improper manner, or should he be 
conducting himself in a manner prejudicial to the interests of the 
Gas Company in the estimation of the Engineer of the Gas Com- 
pany, he shall be at once removed by Contractor upon the direc- 
tion of said Engineer. 


DISTRIBUTING PIPE AND CASTINGS. 


The Contractor shall receive all pipe and special castings from 
the Gas Company at one of their storage yards, or at the dock 
City of , at which delivered by makers and shall be liable 
for any expense incurred by reason of delay in unloading boat ; 
shall transport same at his own expense to and distribute along the 
street, avenue or public place in which to be laid. Thecontractor 
shall be responsible for and make good all loss by breakage, thiev- 
ing, or other cause from the time pipe and special castings are deliv- 
ered to him at any of the above localities until laid and covered 
in by backfilling of trench, as hereinafter described, or are returned 
to one of the storage yards of the Gas Company. 

The Contractor shall carefully examine each piece of pipe and 
special casting before receiving same from the Gas Company, in 
order to satisfy himself that the same is sound, and after having 
once accepted same shall claim no resource against the Gas Com- 
pany for expense of distributing same, in case it be subsequently 
found defective. 


TRENCHING. 


The exact location of trench from curb line or other points shall 
be determined upon by sounding or digging test holes ahead of 
the trench, such sounding to extend sufficiently far in advance of 
the actual trenching not to cause delay by reason of changes in 
line (hence in permits) made necessary by the precise conditions 
discovered by the test holes. 

Sufficient pavement shall be taken up to permit the opening of 
trenches of proper width for the various sizes of pipe as given 
hereinafter ; all paving to be carefully preserved and piled neatly 
along side of trench. Earth and other matter removed is to be 
neatly heaped so as to give least possible obstruction to teams and 
pedestrians. 

In cross streets, in addition to the bridges required by ordi- 
nances, a bridge shall be furnished across trench every 200 feet, so 
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that proper access to foot walk be given for vehicles. Trenches, 
wherever possible, shall be of sufficient depth, when in earth, to 
to permit the body of pipe to lie directly on the undisturbed earth 
at bottom, and give three (3) feet of cover for pipe (i. e. three (3) 
feet from top of pipe to surface of pavement); bell holes shall be 
dug to give proper access to joints for caulking. In each hole 
back of the bell. a block shall be placed resting upon undisturbed 
earth. This block shall be in length not more than eight inches 
shorter than width of trench, not less than six inches wide, and of 
sufficient thickness to take bearing of pipe as above. ‘Trenches, 
wherever possible, shall be of sufficient depth when in rock to leave 
a space of not less than four inches from bottom of pipe to highest 
projection of undetached rock in bottom of trench, and give three 
feet cover as above. Two blocks shall be furnished for each 
length of pipe to give a bearing from undisturbed rock; one shall 
be placed about one foot back of bell, the other about four feet 
from spigot end. These blocks shall be in length, not more than 
eight inches shorter than width of trench, not less than six inches 
wide, and of sufficient thickness to raise pipe to proper grade. 

Contractor will, whenever necessary, protect trenches by proper 
sheathing or other means, and will furnish adequate support, by 
proper shoring or chaining, for all pipes or other property, the 
safety of which may be endangered. 


LAYING PIPE AND SPECIALS. 


The Contractor shall carefully examine and clean each piece of 
pipe and special casting before placing in trench; any piece of 
pipe or special casting found cracked, broken or defective, must 
be laid one side subject to the inspection of the Engineer of the 
Gas Company. 

The pipe shall be so placed in trenches that the line be kept 
straight, and at an even gradient wherever possible, and with the 
distinguishing mark on upper side. 

In every case pipe shall have positive bearing on blocks speci- 
fied above in preparation of trench. Each spigot shall be set into 
bell with which it joints, so that no portion of the end of spigot 
lies nearer than one-quarter inch, nor further away than one and 
one-quarter inches from bottom of bell, and so that the space from 
outer surface of spigot end to inner surface of bell be accurately 
equalized at every point of the circumference. 
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In the space formed as above strands of clean yarn shall be 
carefully rammed, until space is filled to give the lead depth re- 
quired for the size of pipe, and sufficiently firm to cause the wa 
ing tool to spring back when impinged against it. 

For 4 inch diameter pipe, lead joint to be 1% inches deep. 
For 6-inch diameter pipe, lead joint to be 1% inches deep. 
For 8-inch diameter pipe, lead joint to be 134 inches deep. 
For 12-inch diameter pipe, lead joint to be 134 inches deep. 
For 16-inch diameter pipe, lead joint to be 2__— inches deep. 
For 20-inch diameter pipe, lead joint to be 2% inches deep. 
For 24-inch diameter pipe, lead joint to be 24 inches deep. 
For 30-inch diameter pipe, lead joint to be 2% inches deep. 
For 36-inch diameter pipe, lead joint to be 2% inches deep. 

In sleeves or wherever else it may be considered necessary to in- 
crease these lead depths, same shall be done on instructions by the 
Engineer of the Gas Company, without extra charge or allowance. 

The “snake” or “clip” for holding lead in joint during pouring 
shall be so set that after joint be poured and clip removed, the 
lead on its outer circumference shall be flush with face of bell, and 
on its inner circumference shall extend not less than one-half inch 
beyond face of bell. This extension is to be carefully driven back 
into bell until caulking brings lead flush with face of bell at every 
point. 

Necessary lead for joint must in every case be supplied in one 
continuous pouring. 

DRIPS. 

Wherever it may be necessary to locate drips fer proper drain- 
age of the mains, the type whether “line” or “side” will be deter- 
mined by the Engineer of the Gas Company. The necessary ex- 
cavation and the setting of all castings and wrought iron fittings, 
and making of all joints, whether in castings or wrought iron fit- 
tings, shall be executed by the Contractor. 

All castings and wrought iron pipe and fittings shall be furnished 
by the Gas Company. 

All material necessary for making yom as above, shall be fur- 
nished by Contractor. 

TESTING. 

All mains shall be carefully tested for leakage by filling same 
with air under pressure before backfilling trenches. As far as 
possible the mains shall be laid in sections, permitting the use of 
hand pumps to supply the air under pressure for testing. For this 
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purpose the Contractor will supply himself with suitable pumps 
and necessary fittings. He will supply labor to operate pump in 
raising pressure to not less than two pounds per square inch, All 
special joints required to be made and removed for the purpose of 
testing, will be executed by the Contractor at his own expense. 

The Engineer of the Gas Company, or some employee appoint- 
ed to represent said Engineer, shall be present at every test. The 
necessary labor for locating leakage, by going over the work with 
soap suds, or by other method as may be directed by the said 
Engineer, and for correcting same, shall be furnished by Con- 
tractor.: No test shall be considered complete until satisfactory 
to the Engineer of the Gas Company. 

When a defective casting is developed by any test, the cause for 
which is clearly the result of improper material or workmanship 
employed by the maker, and not discoverable prior to placing in 
trench, the same shall be replaced by the Contractor. The costs 
of this replacing shall be accurately taken by the Gas Company, 
and an equal allowance be made the Contractor; this allowance 
to include only actual expenses for labor and material used in ex- 
ecuting the replacement. 

When necessary to supply air in large quantity, steam pumping 
engine owned by the Gas Company shall be loaned Contractor 
without cost; all teaming, labor, fuel and repairs necessitated by 
its use shall be supplied by the Contractor at his own expense. 


BACKFILLING. 


All material taken from trenches shall, so far as possible, be re- 
turned to same upon backfilling. Any residue shall be removed 
by the Contractor immediately upon the completion of backfilling 
at point where residue is found, In backfilling, earth only may be 
used for a space of not less than..six inches all around pipe and 
castings, this to be carefully tamped under and around pipe so that 
proper bearing be given without lifting pipe from its bed as laid; 
all backfilling to be thoroughly rammed either continuously as 
thrown into trench, or in layers of not over four inches in depth. 


REPAVING. 
Whenever ordinances of Department of Public Works permit 
Contractor to relay pavement, this shall be properly executed with 
proper materials by Contractor at his own expense. 
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Where pavement must be laid by specific party under said 
ordinances, same shall be executed by specific party at the expense 
of Gas Company; pending such repavement Contractor shall ar- 
range pavement temporarily in a condition satisfactory to the City 
authorities and to Engineer of the Gas Company. 


In every case, the Contractor shall, after pavement is laid, keep 
same in proper repair at his own expense for one year from date of 
relaying ; this proper repair to include any repaving made neces- 
sary on account of sinkage over trench. Whenever notified that 
any such repairs are necessary, the Contractor shall see that the 
work of repaving shall commence within forty eight (48) hours of 
receiving such notice, otherwise the Gas Company shall have the 
right to cause such repairs to be made, and to charge the cost 
thereof against the Contractor, on account of his contracts. 


PROTECTION AND RESPONSIBILITY. 


The Contractor shaJl carefully protect all property from damage 
by reason of the execution of work under his contract. The Con- 
tractor shall assume all responsibility for and insure the Gas Com- 
pany against any and all damage to life and property arising by 
reason of the execution of work under his contract. In the event 
of his failure to settle such claims within a reasonable time, the 
Gas Company shall havea right to adjust same and charge the 
amount thereof against the Contractor’s contract. 


GENERAL. 


The Contractor shall: at all:time execute work-cheerfully, and 
with all possible speed; shall cause the least possible inconven- 
ience to vehicles and pedestrians, and in case of any argument 
arising with any citizen or citizens, or servant or employee of any 
citizen or citizens, shall give way to the wishes of said person 
whenever same are reasonable, or may be carried out without 
serious cost or inconvenience. 


Whenever it may be necessary for any reason to execute any 
portion or portions of the work at night, on Sunday or on holidays, 
such work shall be executed without extra charge or allowance. 

No employee of the Contractor shall at any time by any act or 
word provoke any person; the penalty for any such provocation 
shall be immediate discharge. 
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The words “‘Gas Company” used in this Specification refer to 
the Gas Company of City, or its successors or 
assigns, 

The word “ Contractor” refers to persons or party with whom 
contract—based upon this Specification—is made, and whose sig- 
nature or initials are found hereon. 


PRICES, ETC. 
Prices named shall cover work, as described here: 


first—Excavation ; per cubic yard. For Earth—This is under- 
stood to include sand, pebbles and pieces of broken rock, none 
of the dimensions of which exceed eight inches. For loose rock— 
This is understood to include all detached or loose rock and boul- 
ders of larger dimension than that covered by the specification for 
earth, which does not require to be broken up to enable it to be 
removed from the trench. And for solid rock—This is understood 
to include all undetached rock and boulders, which, in order to 
open trench properly, must be broken up by blasting, or other 
means, to enable it to be removed from the trench. 


Second—Laying pipes and specials, per running foot. This to 
include all work under this specification—z. ¢. Distribution of Pipe, 
Removal of Pavements, etc., (exclusive of excavation only), and 
the Relaying of Pavement where Contractor is permitted by Ordi- 
nance of Department of Public Works to execute same. Where 
Contractor is not permitted to relay pavement, no reduction will 
be made on that account, the cost of the paving in this case being 
applied to and to entirely cover the cost of removal of special 
pavement in point. 


Third—For setting Drips. Per piece, line drip or side drip. 


PAYMENTS AND ESTIMATES. 


Payments shall be made by check on bank of deposit on each 
alternate Friday afternoon, after date of first payment, which shall 
be the second Friday after the commencement of work under con- 
tract. These payments shall be based upon estimates made by 
the Engineer, of the work done to the night of the Wednesday 
preceding the day of payment. Inno event shall the total amount 
paid to Contractor (this to include any charges which he may 
agree to have entered against him) exceed ninety per cent. of the 


XXVill 
total estimate value of work done. The remaining percentage to 
be held by the Gas Company for the period of one year from date 
of completion of work under contract, at the expiration of which 
period it shall be paid to Contractor upon the endorsement of 


receipt in full of payment for work done under contract as per 
final estimate of the Engineer of the Gas Company. 


The reservation in payments for work done is for assuring com- 
pletion of work, and keeping same in repair for one year. In the 
event of failure on the part of the Contractor to complete the 
work in accordance with terms of contract (which contract shall 
include these specifications) then any sum remaining unpaid shall 
be forfeited to the ae a and retained by it as liquidated 
damages. 3 


The estimates shall be calculated as follows: 


first—Excavation —Earth, in cubic yards for a rectangular cross 
section of trench, where earth and loose rock only are found; the 
width of which for the various diameters of pipe shall be, viz. : 


4 inch diameter, width 20 inch, 
6 inch diameter, width 22 inch, 
8 inch diameter, width 24 inch, 
12 inch diameter, width 30 inch, 
16 inch diameter, width 35 inch, 
20 inch diameter, width 4o inch, 
24 inch diameter, width 44 inch, 
30 inch diameter, width 50 inch, 
36 inch diameter, width 56 inch, 


and the depth shall be equal to shortest measurement from surface 
of pavement to the top of pipe, as laid permanently in trench, for 
which calculation is being made, plus outside diameter of pipe, viz.: 


Outside diameter of 4-inch pipe shall be considered 6 inch. 
Outside diameter of 6-inch pipe shall be considered: 8 inch. 
‘ Outside diameter of 8-inch pipe shall be considered ro inch. 
Outside diameter of 12-inch pipe shall be considered 14 inch. 
Outside diameter of 16-inch pipe shall be considered 18 inch. 
Outside diameter of 20-inch pipe shall be considered 22 inch. 
Outside diameter of 24-inch pipe shall be considered 26 inch. 
Outside diameter of 30-inch pipe shall be considered 32 inch. 
Outside diameter of 36-inch pipe shall be considered 38 inch. 
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Where solid rock is required to be removed for more or less of 
the cross sections of trench, it shall be in width equal to the inner 
diameter of pipe to be laid in it, plus 24 inches, and in depth shall 
be equal to the dimension from the surface of pavement to the 
mean grade of rock as uncovered in the trench. 

Loose rock; in cubic yards, for the actual volume of material 
removed from trench, without reference to any cross section what- 
ever. 

Solid rock; in cubic yards, for a rectangular cross section of 
trench whose width shall be equal to width of cross section given ' 
for earth where solid rock 1s found, and whose depth shall be equal 
to the shortest measurement from surface of pavement to the top 
of pipe, as laid permanently in trench for which calculation is 
being made, plus inner diameter of said pipe plus twelve inches 
less the dimension used for depth in calculation of earth excava- 
tion for same trench. ; 

In all cases the space occupied by paving material. shall, in 
calculation of excavation, be considered as occupied by earth. 

Excavation for drips, in cubic yards, when in earth and loose 
rock, for cylindrical volume equal in depth to actual required 
depth of excavation, and in diameter equal to inside diameter of 
drip, plus 12 inches, when in solid rock, for cylindrical volume, 
equal in depth to actual depth at which bottom of drip is set, plus 
six inches, and in diameter equal to inside diameter of drip, plus 
twenty-four inches: 

Second—Laying pipe and specials; in running feet, measured 

in the trench when ready for backfilling. 
' Specials are to be measured double along centre lines included 
in the running length of mains only, and from face to face of bells 
between which they are included. No castings shall be considered 
as specials other than bends, branches, sleeves and valves. When 
necessary to cut and lay short pieces of pipe in order to properly 
locate special, this shall be done without extra charge or allow- 
ance. The length of main included in a line drip, shall be esti- 
mated as running feet of pipe, and not be measured double. 


Third—Drips set; in number of pieces as set. 
APPENDIX. 


The lead room and weights of pipe appended here are given for 
the convenience of Contractor, in making calculations of quanti- 
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ties, etc., the Gas Company in no way binding itself to hold even 
approximately to these figures, although it is their desire and ex- 
pectation so to do. 


DIAMETER POUNDS POUNDS LEAD 

OF PIPE. PER FOOT. PER LENGTH. ROOM. 
4 inches. 18 216 38 inch. 
6 inches. 30 360 3% inch. 
8 inches. 42 510 38 inch, 
12 inches. w2 864 zs inch. 
16 inches. 114 1,344, = zs inch. 
20 inches. 148 tiey Whe zs inch. 
24 inches. 200 2,400 ¥% inch. 
30 inches. 270 3,240 Y% inch. 


36 inches. 3008. 4,320 ¥% inch. 
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DEPTH OF FIRE IN: A WATER GAS ‘SET. 


WRITTEN FOR THE TWENTY-SIXTH ANNUAL MEETING OF THE AMERICAN 
Gas LIGHT ASSOCIATION BY J. M. Russy, JERSEY City, N. J. 


In addition to a brief general consideration of the subject of this 
paper, a few special tests, analyses, etc., have been made to settle 
certain points touched upon. These tests were made in conjunc- 
tion with our regular daily operation. Our results having been 
much affected by some of them while in progress, they were 
necessarily short and irregular and were not in every respect 
successful. Certain facts are clearly brought out by them however. 

These tests were made upon a standard double superheater Lowe 
Water Gas Setting. The oil used was naphtha; coal, anthracite, 
“broken” size. Size of set, 5 ft. internal diameter. All steam 
supplied to generator was generated in a separate boiler and water 
carefully weighed. | 

The conditions, results, etc., for the first set of tests are as fol- 
lows: Depth of fire, 7 ft. Length of run and blow, 7 minutes 
each. Up and down runs in equal proportion. Power consumed 
in blasting, 24 I. H. P. Blast “head” on fire, 7 to 8 inches water 
pressure. Cleanings every 12 hours. Average gas (corrected) 
made per run 8450 c. ft. Steam consumed in generator per M c. ft. 
of gas made, 32 lbs. Generator fuel results good. Heats in car- 
buretter and superheater good. Oil results very good. Results 
very uniform on all tests. 

For the second set of tests the conditions, results, etc , are as fol- 
lows: Depth of fire, 3 ft. Length of run and blow, 7 minutes 
each. Up and down runs in equal proportion. Blast ‘‘head” on 
fire, 4 to 6in. ‘Power consumed in blasting, from 8 to 14 I. H. P. 
Cleaning every 7 hours. Gas made per run, 5200 to 5700 ¢. ft. 
Steam consumed in generator, per M, 45 to 51 lbs. Gross genera- 
tor fuel charged per M, 16% greater, and net generator fuel (gross 
less ash, etc., recovered) about 6% greater, than in above set of 
tests. Heats in carburetter and superheater very fair. Oil results 
good, but slightly inferior to those on preceding tests. 
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In the third set of tests the depth of fire was 3 ft. Length of 
run, 7 minutes. Length of blow varied, on’the different tests, from 
7 minutes to 3 minutes. Up and down runs in equal proportion. 
Blast ‘head ”’ on fires averaged about 51% inches. Cleaning about 
every 7 hours. Gas made per hour, only about one-half what it had 
been with 7 ft. fire. Steam supply to generator in these tests was re- 
duced to a little more than half of the rate per minute at which it 
was supplied in the two foregoing sets of tests; the amount con- 
sumed per M. feet of gas ranged from about 40 to 55 Ibs. Gross gen- 
erator fuel charged per M almost exactly the same,and net amount 
about 10% lower, than in above first set of tests. The best fuel 
results were obtained, as might, I think, be expected, with the 
shortest blows, the temperature of generator fire being kept lowest. 
The heats in carburetter and superheater were difficult to control 
and were generally dull. Oil results very bad. 

A number of analyses of blast gas were made during the progress 
of tests. Holes were drilled through the side of the generator at 
different heights above the grate, and through these perforated iron 
tubes were thrust horizontally, gas being thus colleeted from all 
parts of the fire. In nearly every case, even with heaviest blast 
employed, no oxygen could be found even 2 ft. above the grate, its 
combustion being complete at that point. As the temperature 
of fire rose, during the process of blasting, the conversion of car- 
bonic acid into carbonic oxide was almost coincident with com- 
bustion; with a 7-minute blow, even at 2 ft. above the grate, the 
carbonic acid which, during the first minute of blow was 16% to 
17.5%, would drop during the last minute of blow to from 7% to 104. 
The temperature of the fire was, of course, very high at from 2 to 
3 ft. above grate, diminishing toward the top of fire. As might be 
expected, the conversion of acid to oxide was increased, other cir- 
cumstances being the same, by increase in depth of fire, the per- 
centage of oxide continually increasing toward the top of a 7-ft. 
fire; owing to the low temperature of the top part of fire, however, 
this increase was small, the chief conversion taking-place in the hot 
belt 2 to 3 ft. aboveithe grate. The effect, on formation of oxide, - 
of prolonged contact of blast gas with fuel bed was very plainly 
shown by suddenly partially closing the blast valve at any moment 
until the flow of blast gas was about one-half its regular rate; the 
percentage of oxide would increase, in every case, by 8% or 10%, 
samples being taken at a point 5 ft. above the grate. The conver- 
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sion of acid into oxide can be controlled by shortening the blow; 
with a 7-ft. fire and a 7-minute blow, the acid ranged anywhere 
within the limits of 17% and 7 or 8%; with a 3-minute blow, it 
seemed capable of being confined within the limits of 16% and 11% 
to 12%. The percentage of carbonic acid is lower by 2% or 3% after 
a down run than after an up run, this additional conversion to 
oxide being caused by the hotter fire after down run. 

A few analyses of water gas were also made It was expected 
that because the fire was hottest at the bottom, and an excess of 
steam is admitted to the fire, the percentage of carbonic acid in 
the gas would be lowest at the bottom of a 7 ft. fire, and would also 
be lower, at least at the beginning of run with a shallow than 
a deep fire. In the few analyses made, neither supposition was 
found true, although differences were not great. The carbonic 
acid in the uncarburetted gas would increase by from 2% to 244% 
from the beginning to the end of a 7-minute run. It was decreased 
quite materially by a shortening of blow and decreasing of steam 
supply. 

The following is a brief discussion of the above data: 

It is to be borne in mind that in the making of a plain water gas, 
and the making of a carburetted gas, as with the Lowe Apparatus, 
the objects are very different. In the former the object is to store 
in the.fire all heat possible. In the second, a certain amount 
of heat must be stored in the fixing vessels for the gasification 
of the oil and this heat may be either the sensible heat of the! pro- 
ducts of combustion, or that produced by the burning of carbonic 
oxide formed in the generator; this absorption of heat is a process 
requiring time. 

Comparing the first and second set of tests described above, we 
find a very greatly increased capacity per minute and run as the 
result of increasing the depth of fire from 3 ft to 7 ft. Although no 
actual measurement of quantity of air was made, I am positive, 
from the blast ‘‘ heads” on the respective fires, that the air admitted 
to the shallow fire was at least as great as to the deeper one. Con- 
sequently, and in view of the fact that combustion was in all cases 
complete within 3 ft. of the grate, tne increased amount of gas 
made per minute and per run must be due to the absorption of the 
sensible heat of the blast gas by the upper 4 ft. of fire. This in- 
creased capacity does not, of course, mean a corresponding in- 
crease in economy of fuel, for simultaneously with this absorption 
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of heat much carbon is carried away from the fire by the carbonic 
oxide formed. The fact remains that the upper portion of fire 
served greatly to store heat during blast giving it out again during 
run to make water gas, and also raise its temperature, the latter 
assisting the carburetter and superheater in the work of vaporizing 
the oil and making this process much more regular and easily con- 
trolled. An unquestionable advantage of a shallow fire (or its 
equivalent, a specially blasted deep fire) is a large saving of power 
in blasting, and the reduction of size, cost and speed of blowing 
machinery. The saving in cost of machinery will be largely offset, 
however, by the increased cost of larger or specially designed 
generating vessel which shall give the same capucity per minute as 
the deep fire apparatus. If an enlarged generator of the Lowe 
type be used, it is almost certain that the steam consumed in gen- 
erator will be considerably greater than with deep fire, this tending 
to offset the economy of a steam used in blowing engine. It is 
also a question whether it wouid be possible to blast the shallow 
fire so as to satisfactorily heat the fixing vessels, with any consider- 
able economy of generator fuel. 

The quality of fuel used, coarse or fine, will largely affect the 
depth of fuel bed which will best be used. I believe that with the 
kind of fuel used in our case, a fire of moderate depth 5 to 6 ft. 
combined with short blow, will give the best result in all respects. 


CAN WE MAKE ALL OUR BUSINESS PAY? 


WRITTEN FOR THE TWENTY-SIXTH ANNUAL MEETING OF THE AMERICAN 
Gas LicHr ASSOCIATION, BY ALFRED E. ForsTALL, MONTCLAIR, N, J. 


In the early days of the gas business, little attention was paid 
either to reducing the cost of manufacture or to developing the 
business. Liter great stress was laid upon the necessity for econo- 
mizing as much as possible at the works and bringing the cost in 
holder to the lowest practical point, but the sales department was 
still apathetic. Only during the last decade has this department 
awakened to the fact that in the gas business, as in all others, the 
only way to sell any large amcunt of goods and keep ahead of 
competitors is to advertise your wares, seeking possible purchasers 
to present to them the advantiges of your goods and demonstrate 
to them the benefits to be derived from patronizing you. In the 
present condition of the industry there cin hardly be any doubt 
that of equal amounts of energy applied in a well-equipped plant 
respectively to the decrease of cost of gas in the holder or the in- 
crease of amount sold, that given to the latter purpose will yield 
the larger returns in increased profits. 

But in striving after new business we may lose sight of other 
points connected with the sales department that would repay con- 
sideration. Is it not possible that we are doing business that is 
not profitable, in fact is not every company doing some business 
at an actual loss? And cannot a way be found to make this bus- 
iness profitable ? 

In an article entitled **‘ Both Sides of the Ledger,’’ Mr. N. H. 
Humphrys of Salisbury, England, emphasizes the necessity of a 
careful examination of all the circumstances connected with each 
class of consumers to determine its desirability and the extent to 


*Journal of Gas Lighting, etc , Vol. LX XI, pages 22 and 75. 
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which it should be encouraged and also to settle the question 
of what concession in price, if any, can be fairly granted for 
such encouragement. He notes the various factors affecting 
cost of service, such as the constant or intermittent nature of the 
demand for gas, the relation of time of maximum consumption to 
the peak of the load which determines whether the particular bus- 
iness under consideration increases or diminishes the “ load factor,” 
the prodortion between size of meter required and total amount of 
gas consumed in a year, and other more obscure factors to which 
itis havl to-assign definite values But though calling attention 
to the necessity of care to avoid unprofitable business, he gives no 
advice as to the way in waich business that is shown to be unprofit- 
able by an examination based on his line of thought, can be made 
profitable. 


A key to the solution of the problem is given, however, by Mr. 
Waiton Clark in the paper *“ Meter Rents; A Question of Equity 
and Policy,” read betore this Association in 1891. In that paper 
the point is made that gas companies being granted certain rights 
having the r origin in the citizens of the state, these rights involved 
obligations to the public granting them, one of which is to make no | 
distinction in their treatment of individuals served by them. In 
other words, no gas company is entitled to “ collect upon the invest- 
ment necessary to the service of one customer an interest greater 
or less than is paid by any other customer upon the investment 
made in his behalf.” Decisions of various cases in the U. S. 
Circuit Courts are cited as showing plainly that the profit made by 
corporations organized to do a public work must not be variable 
per unit of service rendered. From these premises Mr. Clark 
reasons that the equitable way of charging for the service furnished 
by a gas company is ‘‘to charge for each 1000 cub. ft. of gas an 
amount covering its proportion of the items of expense and interest 
common to the performance of the total service, adding to each 
bill so made the items peculiar to the individual service.” The 
first portion of the charge should include the cost of supplying up to 
the inlet of the service pipe, including the amount per 1000 cub. ft. 
necessary for the payment of interest and dividends, and the second 
should be made up of the average cost of keeping the accounts, 
collecting the bills and attending to complaints, plus the interest 


* Proceedings American Gas Light Association, ete., Vol. IX, page 517. 
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and maintenance charges for the meter and service pipe employed 

for the particular consumer under consideration. Mr. Clark thought 
that while a change from the present method of charging so much 
per 1000 cub. ft., with various discounts for amounts above the 
average, to the method he advocated, would at first lead to fric- 
tion with the consumers, in the end the easily demonstrable justice 
of the new method would ensure an increase of popularity to the 
company adopting it. 

_ At the time of its reading, this paper did not receive the attention 
it merited. Questions of business method had not then assumed 
the importance that has since been accorded them, and did not 
command the consideration given to problems arising on the 
technical side of the industry. But its arguments were strong and 
have lost none of their strength in the interval that has elapsed. 
Being a new comer into the field of office work the number of small 
consumers served at a direct loss to the company probably made 
more impression upon the writer than would have beenthe case had. 
he grown up atthe desk. Be this as it may, he was so much im- 
pressed that the subject of either doing away altogether with such 
consumers, or devising some method to make them profitable, has 
occupied a large share of his attention, and the more thought 
was put upon it the more it seemed advisable to follow the plan 
worked out by Mr. Clark. and to a certain extent applied by the 
electric companies 11 their system of minimum charges, and charge 
a certain amount for cost of service irrespective of the quantity 
of gas used. 

In order to see how the change would affect our consumers, an 
analysis of the expenses was made, and the cost per consumer 
of keeping the accounts, collecting the bills, attending to com- 
plaints, etc., was determined. The meters were,also listed by sizes 
and amounts registered in 1897. That is so many 3-lt. meters under 
1000 cub. ft., so many between 1000 and 2000 cub. ft., and so on. 
For the purpose of this investigation it was not deemed necessary 
to take up each length of service but only to take the average cost 
of maintenance. And the services having all been paid for by the 
consumers, no interest on their cost was figured, maintenance only 
being considered [In the absence of definite figures for the cost 
of such maintenance, it was assumed at 30 cents per year per 

_average service of 60 feet in length. Interest, depreciation and 

repairs on meters was figured at 15% on first cost. Working out 
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the charges on this basis, and taking all the figures in round num- 
bers, it was found that the costs of service were as follows: 


3-Lt. Meter, $2.25 per year. 20-Lt. Meter, $3.30 per year. 
peters aire PON) TG! ZO-1t. 2.00 1 eon aee 
10-143 “cc 2.90 66 6 45-Lt. 66 4 90 “6 66 


60-Lt. Meter, $6.20 per year. 


Fixed charges of these amounts made upon the respective con- 
sumers, would bring in a sum of money sufficient to enable us to 
reduce the price of gas 12 cents per 1000 cub. ft., and still net the 
same profit. Making this reduction in the price of gas, and adding 
the charges, would cause all consumers of less than 19,000 cub. ft. 
per year, through a 3-lt. meter, to pay more for their gas than at 
present, while those consuming more than that amount would pay 
less. Fora 5-lt. meter, the dividing line would be at 21,000 cub. 
ft. per year; for a ro-Ilt., at 24,000 cub. ft; for a-20-It., at 28,000 
cub. ft; for a 30-lt., at 32,000 cub. ft., etc. With our «onditions, 
the change would result in 63% of our consumers paying more for 
gas than they do at present, and in 37% paying less. In the case 
of the 614% of meters that are passing from 100 cub. ft to 3000 
cub. ft. per year, the increase in price might be so great, when 
figured per 1000 cub. ft., as to cause the closing of the accounts, 
but, as this business is now done at less than the actual cost 
of doing it, its loss would not be a source of any regret. However, 
even among this class there are some meters that would be retained, 
as the additional charge of $2.00 or so per year would be paid for 
the privilege of having gas to fall back upon in case of a failure in 
the electric light service. But, in most cases, the increase would 
be so small that it would hardly be noticed. Our figures show that 
of the 63% of consumers paying more, only 27% would pay over 
ro cents per 1ooo cub. ft., or $1.00 per year additional for the 
same amount of gas, a difference that would not attract any 
attention. 

On the other hand, ‘the larger consumers would individually 
derive a much greater benefit, since the loss of 63 is gained by 37. 
The largest consumer, through a 3-lt. meter, who burnt 79,000 cub. 
ft., would save $7.23 by the change, and the largest consumer, 
through a 5 It. meter, burning 129,000 cub. ft., would save $12.98 
per year. | 

While an increase of price to 63% of the consumers might at 
first sight seem very poor policy, if the change of method were 
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made, as Mr. Clark suggests, simultaneously with a reduction of 
price independent of that due to the change, it could certainly be 
so arranged that there would be no actual increase except to the 
614% of consumers above noted who are burning little or no gas, 
but merely retain the meter asa convenience. ‘here certainly 
can be no question as to the greater equity of the plan proposed 
compared to that now in vogue, and there does not seem to be 
any legal obstacle in the way of its adoption, except possibly in 
the case of those companies operating under franchises, municipal 
or otherwise, limiting closely the price to be charged per tooo 
cub. ft. It would not be possible to apply a fixed charge without 
making the cost per rooo cub. ft. to some consumers greater than 
the price fixed by law, and this might prevent its adoption in such 
cases. But the majority of companies are not bound in this way. 
They are free to arrange their charges in any way that is just and 
reasonable. Can there be any way more just and reasonable? 

Apart from theoretical arguments have we not a very practical 
one in the custom of electric light companies? The company 
that controls the supply of electricity in our part of New Jersey 
will not install a meter unless the would-be consumer signs an 
agreement to pay at least $1.00 per month, even though, as may 
frequently happen in summer, no current is used during the month. 
They get business and are apparently making money. It would 
seem as ifa charge of this kind that appears to make the customer 
pay for something that he is not getting, would be more objec- 
tionable than a charge for cost of service that is being rendered. 
And what is sauce for the electric goose should serve as well for 
the gas gander. 

If, then, the proposed system of dividing the charge for gas into 
the two items of cost per 1ooo cub. ft. for expenses that are com- 
mon to all consumers, and not dependent upon the number, and 
fixed charge for expenses that are peculiar to the individual con- 
sumer, and independent of the quantity consumed, is more equita- 
ble than the present plan of a singie item of so much per 1000 
cub. ft., combining both general and special expenses in a com- 
mon average price under which no two consumers pay the same 
amount for equivalent service, and the change, if properly timed, 
can be made without detriment to the popularity of the company, 
what argument can there be against its adoption? Andif, as would 
seem to its advocates, the change would increase the popularity of 
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the company, while making all its business equally profitable, in- 
stead of this being done partly at an actual loss, partly at a small 
profit, and partly at an excessive profit to balance the losses, there 
would seem to be very strong arguments in its favor. 

The method outlined is not perfect. Among other things it does 
not recognize the difference between a certain consumption at a 
time of light load, as during the day in summer, and the same con- 
sumption at a time of heavy load, as in the evening in winter, 
though the former can certainly be supplied more cheaply than the 
latter. This can be met by differences in the charge per 1000 cub. 
ft. for gas used at the different times, the fixed charges remaining 
the same, and separate meters being installed, or it can be ignored 
as is the case with many companies at present. But though it 
does not cover all factors affecting cost of service, the proposed 
method of charging does away with all differences between users 
of gas for the same purposes, and substitutes for present arbitrary 
extra discounts to large consumers, a perfectly fair and equitable 
premium to those who keep their meters working up to nearly full 
capacity. And it is again presented as an advance upon the crude 
method of charging which originated during the “ dark ages” of 
the industry, with the idea that the present writing may supplement 
the original presentation, and in connection with it persuade us all 
to enter and follow the path of “ Equity and Policy.” | 


HOW CAN WE MAKE THE‘ USE OF GAS 
FOR COOKING MORE UNIVERSAL? 


WRITTEN FOR THE T'WENTY-SIXTH ANNUAL MEETING OF THE AMERICAN 
GAS Licur ASSOCIATION BY HENRY L. DOHERTY, MADISON, WISs. 


We are all anxious to extend the use of gas for cooking both by 
putting out more stoves and by inducing present consumers to use 
gas for this purpose to the exclusion of all other fuels, regardless 
of seasons. I will treat this subject from the negative side, and as 
a basis of argument, will state in the order of importance the 
reasons why I assume the use of gas is not more general for this 
purpose during the summer season. 

first.—Lack of appreciation on the part of the public of the 
real merits of gas for cooking. 

Second.—General belief that it is more expensive thin it really is. 

Third.— Procrastination. 

Fourth.—Cost of making installation. 

Lifth.—The use of incomplete and unsatisfactory gas stoves. 

Sixth. —Fear of a gas stove. 

Seventh.—Dislike to abandon the use’of a good coal, wood or 
gasoline stove. 

Lighth.—Our present inabilitygto provide} consumers with hot 
water for bathing and other purposes at a moderate cost, and in 
a satisfactory manner. 

LVinth.—The difficulty in disposing of garbage. 

The reasons why I assume gas is not used for the entire year 
are, in the order of their importance,’as follows : 

(2.)—The failure of our consumers to see any advantage in the 
use of gas except during thejheated season. 

(4.)—No provision for heating kitchen except by cook stove. 
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(c.)—The greater relative economy in use of coal or wood at 
times when heat must be provided for the kitchen. 
Any other reasons for not using gas during the winter are em- 


braced in those enumerated as applying to the use of stoves in 
summer. 


REASON No. 1.—(LACK OF APPRECIATION ON THE PART OF 
THE PUBLIC OF THE REAL MERITS OF GAS FOR COOKING.)— 


It is quite apparent that many people regard a gas stove as a 
toy, and fail to appreciate that it will not only cook as well as any 
other stove, but will do its work much better and quicker. Many 
people do not quickly make friends with new appliances, and evi- 
dence is so plenty in support of this statement that argument is 
superfluous. Advertising, soliciting and demonstrating, I believe, 
will most readily enable us to convince the public of the merits 
of gas stoves. How to advertise, solicit and demonstrate will be 
treated under another head. 


REASON No. 2.—(GENERAL BELIEF THAT IT IS MORE EX- 
PENSIVE THAN IT REALLY IS.)— 


There is a general belief that gas for cooking is extremely ex- 
pensive. This is not surprising when you know that many of your 
customers are criminally careless, and it is also a peculiar fact that 
these women evidently pride themselves on the magnitude of their 
gas bills. Instead of remaining at home and taking care of their 
house, they spend their time gossiping with neighbors or friends, 
and are always sure to state that their gas bill for cooking comes 
to between four and five dollars, whereas, if they would tell the 
truth, they would be compelled to admit that their highest bill was 
$4.05, and their average bill less than $2.50. Women seem prone 
to exaggerate, and they seem particularly anxious to exaggerate 
their gas bills, feeling that this is another way to tantalize their 
more frugal neighbors. They seem to forget that in the eyes 
of some they are simply advertising their own carelessness. 

Half the complaints from high bills are due to carelessness, and 
little can be done to cut-down the bills, although a communication 
addressed to our present consumers, asking them to be careful in 
quoting their bills, and to confine themselves to the exact truth, 
and to always give their average bill, would probably eliminate 
some of this gossip about high gas bills. 
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There are other high bills that can be cured. Some are due to 
careless or ignorant servants with careful mistresses, and sometimes 
the trouble is in the stove. Careful attention and instructions to 
these servants will often remedy matters. I have found the regis- 
tering complaint meter a valuable aid in determining when the 
excessive consumption occurred, and by investigation, was easily 
able to determine the class of service which caused an excessive 
consumption of gas. Before adopting these registering meters for 
complaint work, we would read the meters each day, where con- 
sumers were dissatisfied, to locate time and excessive consumption. 

To those who have never tried this plan I can assure them that 
this practice, executed by a clever man, will prove quite efficacious 
in many instances. I venture the statement that gas sold at $1.25 
per M. for fuel purposes where the stoves and consumers are care- 
fully watched, will develop less dissatisfied consumers than to sell 
gas for $1.00 per M. and pay no attention to complaints. In 
support of this statement, I affirm that a larger percentage of gas 
stoves have been abandoned in Columbus, Ohio, where natural gas 
is used, having 11,000 B. T. U. per ft. and costing 20 cents per M., 
than in Madison, Wis., where we sell ordinary mixed coal and 
water gas at $1.25 per M. 

When several gas appliances are used, and parties are dissatis- 
fied with their bills, it is quite an easy matter to locate the heavy 
consumption by putting a meter on each appliance. 

Since having enjoyed the opportunity of becoming acquainted 
with the two meter system, I have become an advocate of this 
plan. Two bills do not look as large as one to the consumer, and 
they require very little more work than one. 

The consumer knows the exact cost of each service, and can 
better locate the cause for any increase. The company can ac- 
curately determine results from a campaign for either illuminating 
or fuel consumption, and you can readily determine when a gas 
stove is not in use,and take measures to induce customers to 
again resume its use. 

[ believe it good policy to watch consumption on new stoves, 
and if an excessive bill comes in the first month, make a thorough 
examination of the stove re-instruct the operator, and have the 
meter read weekly until the bill 1s reduced to the proper point. If 
this method fails to reduce the consumption to the satisfaction of 
the customer, it would probably be well to change the stove. 
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High gas bills are’often occasioned by an excessive draft, causing 
over-ventilation of the oven burners. When a range is connected 
to a flue, we generally look out for this. trouble, and if suspected, 
we arrange the flue pipe as shown in Figure 1, This seems to 
effectually prevent this trouble, and often cures an oven burner 
from smothering, although where this trouble is met, I would 
recommend an arrangement. as illustrated in Figure 2. One, or 
both of these arrangements are patented by an Eastern concern, 
but think you need have no fear of using them, as I have resorted 
to their use prior to the organization of the concern that claims 
them as their patents. 

To prevent people from quoting their highest, rather than their 
lowest bills, it would in many instances pay to sehd them a state-- 
ment at the end of the year or season, showing them their monthly. 
aggregate and average consumption, keeping a record of these 
statements carefully indexed for the use of solicitor in case some 
lady tells of the excessive bills of ‘Mrs. Gossip.” : 

Insufficient pres-ure very often adds materially to the cost of 
operating a stove. Theoretically, high pressure will insure a more 
intimate mixture of gas and air, and will also increase the rapidity 
of flow, both tending to produce higher flame temperature, and 
your economy will generally increase as you increase the differen- 
tial temperature between the flame and the object absorbing the 
heat. Decreased pressure necessarily means decreased flow, and 
decreased flow generally means an increased volume of gas for a 
given result. For instance, you can take two quarts of water in a 
stew pan and place it over a stove burner consuming gas at the 
rate of 4 feet an hour; before your water reaches boiling tempera- 
ture you will have consumed nearly twice the quantity of gas re- 
quired to bring the water to the boiling point had gas been con- 
sumed at the rate of r2 feet an hour. Economy increases with 
increased rate of consumption up to a certain point, and this 
point is seldom exceeded. provided the burner is properly designed 
to produce the highest possible flame temperature. Many high 
bills are occasioned by inadequate consumption, due to low pres- 
sure, small sized gas orifices, or by operator using gas at less 
than full head, under the mistaken belief that this plan is con- 
ducive to economy. The use of a meter placed on the piping to 
the stove directly under the observation of the operator should be 
the most effective method to teach the operator how to practice 
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‘economy, and the use of a pre-payment meter at this point should 
insure their attention to their gas consumption. I wish the meter 
‘manufacturers would add another dial to their meters showing the 
consumption of roo feet ona complete revolution, with 1o feet. 
divisions There are many times when this dial would prove ad- 
vantageous, and no reason except custom for not inaugurating the 
‘change, barring the increased expense, which would probably 
amount to less than 2 cents per meter. I know there are few of 
our friends in the meter business who cannot appreciate the ad- 
vantage of this change, and I hope some of them are progressive 
enough to adopt it, and so announce themselves at this meeting. 

If the stove men will increase the height of their ovens su they 
will accommodate two tiers of bread, they will enable large fami- 
lies to obtain more economical results, and the large families are 
generally the ones who have the high gas bills. 


REASON No, 3 —(PROCRASTINATION.) — 


People will procrastinate, and you cannot overcome this fault by 
putting in services free, giving away gas stoves. or reducing the 
price of gas. Here is one of the fields where the solicitor is in- 
valuable. 


REASON No. 4.—(CosT OF MAKING INSTALLATION.)— 


The fact that the cost of the installation is a hindrance to the 
adoption of gas for fuel, does not necessarily. mean that we should 
put in services and stoves at the gas company’s expense. Most man- 
age's seem to think this the only reason, or, at least, the main 
reason, why the use of gas is not more universal. I have never 
yet seen results from the plan of free installations that would war- 
rant this belief. The giving away of stoves. or selling them greatly 
below cost, [ think, is ashort-sighted, unbusiness-like policy, except 
under conditions that are seldom apparent. What we should do 
is to create a desire in the public for gas stoves, and they will find. 
some way to get them. The bicycle business so thoroughly sup- 
ports this assertion, that it seems hardly necessary to indulge in a 
lengthy argument here. Giving away gas stoves, or selling them 
cheap, merely puts them a little further within the reach of those 
who want them, but only in a measure creates a greater public 
appetite for them. I believe we should devote more of our energy 
towards creating the want, being justified in feeling that they are 
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more likely to supply it than to cultivate it. It is doubtful if the 
ave'age gas company can afford to make free installations, and it 
undoubtedly breeds an undesirable idea with the consumer regard- 
ing your margin of profits, and as most articles are valued by their 
cost, you can hardly expect that your patrons will attach much 
value to a free service or stove, or display much patience with the 
stove if it temporarily fails to give satisfaction. 


REASON No. 5.—(THE USE OF INCOMPLETE AND UNSATIS- 
FACTORY GAS STOVES.)— 

We cannot expect gas stoves to be used continuously unless they 
perform satisfactory work and are sufficiently large and complete 
to do all the work required of any stove. Ina great many cities 
a large portion of the users of gas for cooking have a two or three 
burner hot plate, which is connected up with tubing and placed on 
their coal range. On Mondays the coal stove must be used for 
washing, and this necessitates disconnecting the hot plate. On 
Tuesdays, the ironing must be done, and the coal stove used. On 
Wednesd ys, the baking must be done, and for the first three days 
of each week, all of the cooking is done on the coal range, and, 
unless it is very warm for the balance of the week, the hot plate 
remains idle until the weather demands its use. A good gas range 
in good working order will probably be used continuously seven 
days in the week and five months in the year, and possibly for 
the entire year. It would seem wise to discourage the adoption 
of hot plates and encourage the purchase of well-built, goud-sized 
gas ranges. 


REASON No. 6.—(FEAR OF A GAS STOVE.) — 


There are many people who are afraid of a gas stove. They 
fail to distinguish. between gasoline and gas in the accidents that 
are reported in the daily papers. On the other hand, many of 
them do not understand the difference between gas and gasoline, 
and feel that if there is danger in the use of one, the other must 
also be dangerous. There are many women so nervous that the 
snapping of a tooth-pick will cause them to start violently. These 
women cannot get used to the “popping” of ordinary bunsen 
burners, and I believe this feature of the ordinary gas stove has re- 
tarded the magnitude of our sales more than any of us appreciate. 
Gas stoves should be so constructed that the burners will not pop- 
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when turned out, and they should also be constructed to prevent 
the oven door from flying open and cutting the operator’s face in 
case of an explosion due to burners being turned on for some time 
prior to lighting them. If it is desired that.some vent be provided 
to prevent wrecking the stove in case of an explosion, place this 
vent on the side or back, where it is not likely to strike the oper- 
ator if it is forced open. These oven explosions are generally 
caused by turning the stove off with the stop cock on the supply 
pipe, rather than with the individual valves, as should be done. 
When the stove is again used, the main stop cock is turned on and 
the gas flows freely to the oven, often causing an explosion. The 
easiest and best way to prevent these accidents is to put no stop- 
cock on the supply pipe, and thus compel the operator to use the 
individual valves, 


REASON No. 7.—(DISLIKE TO ABANDON THE USE OF A GOOD 
COAL, WOOD OR GASOLINE STOVE.)— 


Considering expense and results, it hardly seems desirable to 
change gasoline stoves over for the use of gas. Where the pos- 
session of a good coal, wood or gasoline stove prevents the sale of 
a gas stove, it would seem the most effective way to simply make 
a trade of a gas stove for the prospective customer’s stove. 


REASON No. 8.—(OUR PRESENT INABILITY TO PROVIDE CON- 
SUMERS WITH HOT WATER FOR BATHING AND OTHER PURPOSES 
AT A MODERATE COST, AND IN A SATISFACTORY MANNER.)-— 


Lhe hot water question is not solved by any means. Most of 
the pressure heaters now on the market are crude, clumsy and 
ineffective. Every gas company should provide means to test 
water heaters, and should never be satisfied with a heater until it 
yields an efficiency of 75%. In other words, if the heater does not 
put 75% of the heating value of the gas into the water, it is in- 
efficient. Another reason why gas companies should test heaters 
is for the purpose of determining what rate of consumption is the 
most effective on their particular gas. ‘The rate of consumption 
will cause the heater to vary in efficiency from minimum to maxi- 
mum, represented often by 0% to 60%. It will generally be found 
that heaters increase in efficiency as you increase the rate of gas 
consumption, and consumers should be made to understand that 
the most economical results will be obtained by the use of a full 
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head of gas. The ordinary heater in ordinary use will probably 
not have an efficiency much above 35%. Heaters should be so 
constructed that solid matter will precipitate below the burner, and 
they should be connected as close to the kitchen boiler as possible, 
using the shortest length of connection pipe and the fewest bends 
possible. There is little or no advantage in the water beater béing 
made a portion of the range, and many disadvantages. The indes 
pendent heaters will generally be found the most effective and 
advantageous. 

I might say much more on pressure water heaters if space would 
permit, but as the solution of this problem is exactly in line of 
steam boiler practice, I will simply recommend that the manufac- 
turing companies provide their designer with some good, scientific 
treatise on steam boiler practice, or get a good, scientific steam 
engineer to design a heater for them. | 

Instantaneous water heaters are generally far more efficient than 
pressure water heaters, but there are many objections to their use. 


First.—Vhey are high in first cost. 
Second.—They are more troublesome and complicated to operate. 


Third. —VYhe bath-room for six months in the year is over- 
heated and under-ventilated, and the instantaneous water heater 
proves undesirable by increasing this disagreeable condition. 


Fourth.—They demand a large flow of gas which often affects 
the satisfactory working of Welsbach lights and other gas appli- 
ances fed from the same service. 

Fifth.—Vhey are more frequently out of order than any other 
gas fuel appliance. 

Sixth.—They provide hot water only at the point where they 
are located. 

There is one heater which I have not touched upon. It is an 
instantaneous water heater under pressure. While it has some of 
the bad points of each heater, it has practically all of the good 
points of either. The water passes through a long coil of brass 
tubing located directly above several large bunsen burners. The 
gas 1s automatically turned on ‘whenever water is drawn from any 
faucet on the hot water system, and gas is lighted by a small pilot 
jet, which is constantly burning While the tubing is but about 
44 inch in diameter, there is no tendency for it to clog,as the water 
will not rapidly precipitate its mineral matter except when heated, 
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and as the water in this heater is flowing rapidly through the coil 
as long as it is subjected to the heat of the burners, the mineral 
matter is given no opportunity to precipitate. 


Much better results can be obtained in heating water, no matter 
what kind of a heater is used, if a supplementary water storage 
tank is provided as explained in Mr. Clark’s wrinkle furnished 
for 1897 meeting of Western Gas Association. Another marked 
economy may be practiced by reducing the loss by radiation from 
the kitchen boiler and piping, by shortening the conduction pipes 
as much as possible, and covering both the bower and piping with 
heat insulating material. 


REASON No. 9.—(THE DIFFICULTY OF DISPOSING OF GARB- 
AGE. )— \ 

The users of gas stoves have no way to burn up their garbage, 
and unless they are provided with means for its disposal, it is a 
drawback to the use of gas for cooking. After calling attention to 
this matter, little else can be said. Local conditions will deter- 
mine the probable course to pursue to care for this objection. 
One manager of a gas plant has determined to operate a garbage 
system for his customers, if he cannot induce the city to do it for 
every one. 


Discussion of reasons why I assume gas is not used for the 
entire year, viz. : 

(a.)—The failure of our consumers to see any advantage in the 
use of gas except during the heated season. 


(4.)—No provision for heating kitchen except by cook stove. 


(c.\—The greater relative economy in use of coal or wood at 
times when heat must be provided for the kitchen. 


The use of gas continuously for twelve months in the year is 
certainly desirable. The twelve months’ stove will use more than 
twice as much gas as the summer stove. Consumers are not apt 
to use their stoves except in the summer unless they are provided 
with satisfactory means of heating their kitchen and water for 
baths, etc., and they are not generally apt to provide means to 
heat their kitchen and bath water without an earnest effort on our 
part. Where possible, the extension of the existing house heating 
system so it will embrace the kitchen, will overcome the greatest 
objection to the use of gas during the winter. If the houses are 


heated with steam or hot water, the bath water can be easily 
heated by inserting a coil in the kitchen boiler, or by putting in a 
kitchen boiler with an interior heating coil, which is obtainable 
from any plumber’s supply house. 


If hot air is used, a coil can be put in the furnace, and the hot 
water obtained in this manner, and if the hot air pipes cannot be 
extended to the kitchen, it is also possible to heat the kitchen in 
this manner. It would seem a good policy for the gas companies to 
keep track of all the new buildings by making regular visits to the 
architects’ offices, and it would probably pay to give the architects 
a premium for every house which 1s built or remodeled, and means 
provided for heating the kitchen. ‘There are many ways to induce 
customers to extend their heating systems so as to embrace the 
kitchen. Inthe small cities, it would probably be necessary for 
the gas company to take this up direct with the consumers, but in 
the larger cities it will probably prove more effective to merely 
pay a moderate premium to architects, furnace men and steam 
fitters for all houses where they provide to heat kitchens from 
regular house heating system. In Madison, Wis., we attempted 
to keep our stoves in use during the winter months by inducing 
consumers to purchase small heating stoves for use in the kitchen. 
While we gained some consumption by this plan, it could hardly 
be pronounced a success. The cost of the fuel necessary to heat 
the kitchen is too noticeable, and the cook still has the annoyance 
of attending to a coal stove. 


To sum up, I believe, the most important factors in ultimately 
obtaining the largest output of gas for culinary purposes, are, in the 
order of their importance, viz: first, making every gas stove now in 
use yield satisfactory results to user; second, active and intelligent 
solicitation to introduce stoves in homes where not used; third, 
persistent and intelligent advertising. 


In regard to advertising and soliciting, while any effort in this 
line will probably prove productive, yet, I believe there is only one 
right way to solicit and advertise. As the two methods are both 
intended to accomplish the same purpose, they are both subject to 
the same general arguments. Soliciting and demonstrating in a 
general classification would be considered as a form of advertising. 


Considering advertising in its strict sense, the following rules 
might be laid down. 
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Advertise incessantly in every conceivable way that seems to 
promise a good return on the outlay. Newspaper advertising is 
probably the best, and it offers an excellent means for valuing the - 
worth of other forms of advertising. I have often used the 
following formula to determine the worth of other mediums of 
advertising compared with cost for newspaper advertising : 

Number of issues x circulation x number of readers of each paper 
number of units of space=the number of opportunities, and by 
dividing cost per number of opportunities, you have the cost per 
opportunity. You must then judge the comparative worth 
against the comparative cost of each opportunity, considering 
among many other factors the following, viz: the standing im- 
parted by the medium, the desirability of class of people amongst 
which it circulates, and the likelihood of its being read. To reach 
the general classes, you will generally find that newspaper adver- 
tising is by far the most reliable and cheapest, and for many 
reasons the most desirable. Advertising by circulars and hand bills 
is of doubtful value. There is nothing that will so quickly and 
thoroughly offend some people as to find a hand bill thrown on 
their lawn, front door steps or public hall, and it is not to be 
wondered at. Advertising by mail, either circulars or personal 
letters, reaches directly the people you are after, but too much 
of it will prove offensive. Newspaper advertising does not offend, 
it is quick and reliable, and produces a friendly feeling between 
the newspaper and the company, that alone is often worth more 
than it costs. Writing the advertising matter is not an easy task. 
The advertising agent for any other business can talk about some 
other commodity every day. The dry goods man, for instance, 
can talk towels, handkerchiefs, dress goods and a hundred other 
things. You must talk the same thing every day—365 days in the 
year. Your “ads” must be fresh and bright, or they will not be 
read, and they must not be flippant or they will fail to create the 
desired effect. 

In a city under fair conditions where advertising is properly 
done, both in quantity and quality, the opportunities will probably 
support one solicitor for every 5000 inhabitants. ‘To intelligently 
direct their efforts, you must divide the city into districts and 
ascertain the number of houses, who occupies them, who owns 
them, and much other information. You then know the total 
number of possibilities, and can judge the comparative merits of 
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your solicitors. A poor solicitor often does more harm than good, 
—a good solicitor is beyond description. He can sell stoves 
where you could not give them away, even if you furnished free 
gas. He can overcome apparent insurmountable obstacles. He 
can acquire the friendship of numerous people, and command their 
influence and assistance. You thus have many agents while 
you pay the salary of but one. Your solicitors give you an excel- 
lent avenue through which to feel the public’s pulse. 

Demonstrations in cooking in the ordinary manner are effective 
as far as they reach, but you can give free demonstrations for a 
year, and a careful investigation will reveal the fact that the at- 
tendance has been limited to a very small fraction of the people 
you wish toreach. If you want to reach a large portion, you will 
probably find it necessary to borrow your consumer’s kitchens, and 
have your solicitor get the neighboring women to come in and 
witness the demonstration. You will probably find this by far the 
most effective method, as you have buta fewinattendance. They 
are the very ones you want, and your solicitor and demonstrator, 
have an excellent opportunity for individual work. 

I have taken some pains to treat this subject in a manner ap 
plicable to cities of all sizes, and to prevent offending any one 
feeling inclined to pompously toss my p per aside as being applic- 
able to villages only, I wish to have my position definitely under- 
stood by stating my belief. We must make our work more indi- 
vidual in character, as general work is less effective. A large city 
is capable of being divided into whatever sized communities 
can be most advantageously treated, and work lacking thorough- 
ness cannot.much longer be excused on account of the size of the 
Crys 
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WRITTEN FOR THE TWENTY-SIXTH ANNUAL MEETING OF THE AMERICAN 
GAs LIGHT ASSOCIATION BY DR. E. G. LOVE, oF NEW YorK, N. Y. 


In 1862 Audouin and Bérard published in Annales de Chimie et 
ae Physique the results of some experiments on the effect upon the 
illuminating power of gas of various admixtures of air. This table 
in a greatly abridged form has been frequently referred to by 
writers for the past 35 years, usually without any mention or even 
knowledge of its origin, or the conditions under which the tests 
were made. ‘These experimenters used the low quality coal-gas 
of Paris, and as they were studying a problem in street lighting 
they burned it in a bat’s-wing burner at the rate of 140 litres (4.94 
cu. ft.) per hour. They found that 1% of air reduced the illumin- 
ating power 6%, 2% of air reduced it 11%, 3% of air reduced it 18%, 
and so on. ‘The percentage of loss for each per cent. of air varied 
considerably according to the quantity of air inthe mixture. ‘Thus, 
the first per cent. reduced the illuminating power 67, but in a 
mixture containing 7% of air‘this had increased to 7.57%, while in 
a 40% mixture each per cent. had a deleterious effect of only 2.47%. 
Mr R. H. Patterson, in commenting on these results in 1880, and 
without any knowledge of their authorship except that they had 
been quoted by Dr. Letheby, expressed some doubts as to the 
correctness of the figures, as it did not seem to him probable that 
the first 10% of air added should reduce the hght by 67%, while the 
fourth 10% reduced it only 2%. 

[In 1878 Mr. H. Aitken published some results on mixtures of air 
with gas of 27.8 candle power—probably a cannel gas. No 
mention is made of the burner used, but judging from the quality 
of the gas we should infer it was a flat-flame, although the results 
obtained would indicate that an Argand was employed. His 
experiments included only four mixtures, containing respectively 
0.5%, 1%, 5% and 10% of air, and the results show that the deleteri- 
ous effect of each per cent. of air in these mixtures was 4.82, 
4.42, 2.94, and 2.52%. 

Some figures were published by Mr. B. W. Smith in 1885, show- 


ing the effect of air on 16.6 candle coal-gas consumed in an Argand 
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burner. The mixtures employed contained from 0.25% to 3% of air, 
and the results show a fairly constant effect for each per cent. of air 
in the mixture, being 3.6% fora 4% mixture, and varying from 4.2% 
to 4.62% for mixtures containing from 0.5% to 3% of air. 

Dr. Schilling and Inspector Ries made some experiments in this 
direction in 1891, in which a coal gas of 19 candle power was 
used, and the tests were made with a slit-burner. The mixtures 
contained 2, 4, 6, and 8% of air respectively, and the deleterious 
effect on the illuminating power of each per cent. was found to be 
w1255 0,7 O, O62 7erati. 0.02%. 

It may be of interest in this connection to mention the experi- 
ments by Dr. P. F. Frankland in 1884, on mixtures of ethylene 
and air. He tested six mixtures in which the air varied from 
20.32 to 77.69%. In mixtures containing up to about 40% of air, 
the percentage of loss corresponded with the percentage of air in 
the mixture; but from this point the air had a slightly increasing 
deleterious effect. 

For convenience I have placed in the following table the results 
with coal-gas just referred to, and I think you will admit that the 
record is rather confusing. 


AvuDOUIN and B. W. Situ, SCHILLING and RIEs, 
Percent- BERARD, 1862. H. AITKEN, 1878. 1885, 1891. 
age of 12-14 Candle Gas. 27.8 Candle Gas. 16.6 Candle Gas. tg Candle Gas. 
Air in | Flat Flame Burner. Argand Burner. Flac Flame Burner. 
ME GECS Loss |Loss % for ~ Loss |Loss % for Loss Loss % for Loss |Loss % for 
% 1% Air. % 1% Air. % 1% Air. % | 1% Air. 
O25 0.90} 3.60 | 
0.50 | 2AT i AI2 PERN, Loh ezel | 
oy Bote, Seg rae 4 
1.00 6 6.0 AA 2 nAnAS A mee ST | 
1.25 5-40] 4.32 | 
I.50 6.62| 4.41 | 
2.00 IJ cen 9.027 4.51 546 7 s25 
3.00 15 t 20.0 13.85 | 4.62 
4.00 26x) 1655 26.8 ; 6.70 
5.00 23\1-'6.6 14.70) F204 
6.00|| 44 | 7-33 37-6 | 6.27 
7:00/| 53 | 7-57 
8.00 | 5S ers 48.2 |) Gioz 
g.00 64) P41 eat ta 
10.00 G7 ayaGe7 2623 een 2 
15.00 | SoG sna 
20.00 | 03°46) 64.05 
30.00 | 98 4.3.26 
40.00 | 99] 2.47 
45.00! 100 
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The work of -Audouin and Bérard in this line was but a small 
part of an investigation on gas burners carried out under the direc- 
tion of Dumas and Regnault, and for this reason, if for no other, 
is, I think, entitled to great weight. 

It would be foreign to the purpose of this paper to enter into 
any extended examination of the results obtained on the deleter- 
ious action of air on coal-gas, but there are one or two points to 
which I wish to call your attention. 

It is generally understood that an illuminating gas of low qual- 
ity suffers more by admixture with incombustible diluents than 
a gas of high candle power, and that in either case the injurious 
effect is much greater with flat-flame burners than with Argands. 

If we assume that the figures reported by Aitken were obtained 
with an Argand, and we compare them with those obtained by 
Smith, we see that the deleterious effect of 1% of airis practically 
the same with gas of 17 candle-power as with one of 28 candle-’ 
power. On the other hand if they were obtained with a flat-flame 
burner is it probable that the effect is so much less with a 28 can- 
dle gas than with a 14 or 1g candle gas, as shown by the tests of 
Audouin and Bérard, and of Schilling. 

Moreover, it is a matter of surprise that in the Aitken experi- 
ments the eftect of 1% of air in a 10% mixture should be only 2.52% 
while it was 4.42% in a 1% mixture. 

Does the injurious effect of 1% of air in mixtures containing from 
2% to 8% increase as shown by Audouin and Berard, or decrease 
as shown by Schilling. In a word, what is the effect upon the 
candle-power of a coal-gas of the addition of various proportions 
of air when the mixtures are tested in the consumer’s flat-flame 
burner. 

It may be possible to reconcile to some extent the results given 
in the table, but it seems to us that if this is done it must be by a 
more careful and extended study of the effect of air upon the dif- 
ferent hydrocarbons which contribute light to the flame. 

So far as we are aware no experiments have been made to deter- 
mine the effect of air upon the illuminating power of water-gas, 
especially that of 25 to 30 candle-power; and we therefore offer 
the following results as a small contribution im this direction. 

The tests here recorded were made in five series, each of which 
included a number of mixtures covering a wide range in the per- 
centages of air and gas. Where mixtures in different series were 
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found to have practically the same composition, the results ob- 
tained with such mixtures were averaged. 

The illuminating power of the gas used in the different series was 
26.36, 26.50, 26.48, 25.86, and 25.30 at 60° F.and 30 in. pressure, 
tested by the Bray Slit-Union No. 7. This burner was also used 
in testing the the air-gas mixtures; and the consumption was in all 
~ cases regulated to 5 cu. ft. per hour. 

The mixtures of air and gas were made by measure, but these 
were checked by analyses of the mixtures, samples of which were 
taken in tubes placed just before the burner. 

No attempt was made to test mixtures containing very small 
percentages of air, the lowest being 2.82%, and increasing from 
this to 40.8%, at which point the loss of illuminating power was 
93-87%. 

The following table gives the results obtained: 


Percentage Loss of Loss of Percentage Loss of Loss of 
of Air Illuminating De eae of Air Uluminating | Hluminating 
in . Power. ower for in Power. Power for 
Mixture. Per cent. 1% of Air, Mixture. Per cent. 1% of Air. 
Per cent. Pereent, 
202 5 72 2:03 17.65 44.30 eee 
4.94 10.08 2.04 19.84 51-19 22h 
5.40 11.24 2.08 21.56 56.69 2208 
Bab 1 18.04 Zale 22.22 58.88 250% 
8.95 19/°S6. 40 eze1 > 24.16 64.51 2.67 
9.62 24.16 2.20 27.69 T2va2.00() Meza 
10.40 23 -2A sa 2 24 ; 21,30 80.44 ote 
II 20 20.06 hapezuss ep uay 83.36 2.03 
1Za5 20.0239 gents 34.53 87.02 Zino 
Peet 20rgO> a) are 37 SOrm O07 2.41 
15 25 37-66 2.47 40.79 93 82 2.30 
16 98 42 28 2.49 


From this it appears that with low percentages of air the per- 
centage of loss is a little more than twice the amount of air present 
in the mixture; that as the quantity of air increases, its deleterious 
effect increases in a somewhat higher ratio, reaching a maximum 
with about 25% of air, and that from this point the rate of depreci- 
ation gradually decreases until the flame has lost its illuminating 
power. 

If these results are compared with those of Audouin and Bérard, 
it will be noticed that although the rate of loss is much greater in 
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one case than in the other, the general distribution of this loss is 
practically the same in both cases. Owing however to the greater 
rate of loss in the case of coal-gas, the practical disillumination of 
its flame occurs with a much lower percentage of air than in the 
water-gas flame. Thus with a mixture containing 20% of air, 
coal-gas loses 93% of its illuminating power, while with a corre- 
sponding mixture water-gas loses only about one-half. 

No very close comparisons can be made however between the 
results in the case of water-gas and those obtained by Audouin 
and Bérard with coal-gas, for aside from the difference in their 
quality the gas in the former case was burned under conditions 
best suited to develop its illuminating power, while the burning of 
a low quality coal-gas in a flat-flame burner is a very effective 
means of destroying its luminosity. 

On the accompanying diagram I have plotted the results referred 
to in the case of coal-gas together with those obtained with water- 
gas. The ordinates indicate percentages of loss in illuminating 
power, and the abscissas percentages of air in the mixtures. 

As regards the appearance of the flame from a mixture of air 
and water-gas, it may be said that with mixtures containing about 
5% or less of air the eye alone is hardly able to detect any differ- 
ence except with the help of a comparison flame, and even then 
the most noticeable change is a slight reduction in size. The 
addition of larger percentages of air produces very marked 
changes in the flame, which rapidly diminishes in size and has a 
dull and impoverished appearance. 

The accompanying photographs, which are “ life size,”’ will give 
some idea of the relative sizes of flames consuming gas and differ- 
ent mixtures of gas and air, the consumption in each case being 5 
cu. ft. per hour. As these flames were photographed “ instantan- 
eously,” and by means of their own light, the blue zone appears 
somewhat larger than it really is, since the more feeble light from 
the upper portion of this zone was not able to impress the photo- 
graphic plate during the time of the exposure. 

Although the Argand plays no part in the official testing or 
practical use of rich water-gas, it was thought to be a matter of 
interest to know the effect of air as shown by this burner, and an 
effort was made to determine this, but the experiments were too 
few to warrant my giving any figures. It may be said, however, 
that the loss is very small. ‘lhe presence of air is shown at once 
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by the appearance of the flame, and indeed it is more noticeable 
here than on the photometer disc. ‘The first effect is a shortening 
of the flame, followed by the dissappearance of its reddish and 
more or less irregular tip, and a decided increase in the intensity 
of the brighter portion. This effect is merely intensified as the 
percentage of air in the mixture is increased, until with about 25% 
of air the height of the flame is reduced fully one half. The effect 
is similar to that produced by lengthening the chimney. 

It is very desirable that a careful revision be made of the results 
so far obtained on the depreciating effect of air on coal-gas, and 
also that the experiments here recorded with water-gas should be 
repeated by other members of the Association who may be more 
fortunately situated than the writer for carrying on such work. 

Every experiment made with care and under known conditions 
is of value in reaching the desired result. 


A GAS ENGINE DN Ae Db ROW UNG eS BANG, 


SHORT TOPIC WRITTEN FOR THE TWENTY-SIXTH ANNUAL MEETING OF 
THE AMERICAN GAS LIGHT ASSOCIATION BY H. L. RICE, 
OF NORFOLK, VA. 


In the Fall of 1897 we remodelled our blowing plant and in- 
stalled a Westinghouse gas engine as our principal blowing engine. 
Our old Sturtevant upright steam engine became the auxiliary 
engine. These engines belt to the same countershaft and operate 
a No. 6 Sturtevant blower. The gas engine is rated at about 
25 H. P. with a speed of 350, and has its speed cut down to 275 
to give about 16 H. P. The steam engine is rated at 15 H. P. 
and appears slightly overloaded. The load is estimated at 16 
H. P. For some time these engines have been running alternately 
and a record has been kept of their relative performance. It is this 
record which your committee thought might be interesting. Itis not 
pretended that this record is scientifically accurate in the sense 
that a careful boiler and engine test is accurate. The gas plant 
was operated as usual, the engines being alternated at convenient 
intervals of about ten days each, and the boiler fuel determined as 
carefully as possible. Three of these intervals are selected for 
each engine during which no steam was required except in the 
regular operations of gas making. Periods in which the steam 
use was for any cause uncertain are not considered. The boiler 
fuel figures for these periods are as follows: 


STEAM ENGINE. 


1 2, ae Average. 
1% Screenings per MM... 4.47 4.65 5433 
Gokesper Mesa. 5. .u0% 250A —— 
oa) ) Si es aes) Saat pat 8.16 5.76 
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GAS ENGINE. 


I. 24 Ge Average. 
¥% Screenings per M... 4.79 4.80 341 
Coke perayt ace ae. Bet 
Goal iets peeve 0.54 cts eed 
Total ie cater eater ee 8.45 9.98 8.78 9.07 
Gras: tts s NS ease ee 14.70 15.07 14.64 15.00 


The figures run closer than would appear at first sight, the vari- 
ations being proportional to the hours of running the plant. This 
factor of gas making was distributed as evenly as possible between 
the two engines. Reducing the above to cents per thousand with 
coal at $2.51 per long tonand coke at $3.05 per net ton, we have: 


STEAM ENGINE. 


He oa Ey Average. 
¥% Screenings per M... .6839 apices 8155 
Coke perv se scabetae 4804 
CEN RAP Le ait rh th 27.1.0 .9139 6451 
otal esa meee ee 1.4353 1.6244 1.4606 1.5068 


GAS ENGINE. 


L 2: oe 
¥y% Screenings per M... .7328 -7344 8196 
(ge ier aM O09 tecnanrs 4774 —— 
Coals 05% sit oer aes .0605 5802 3819 
TS talyMer? 7s, Lee eee 1.2707 1.3146 T2015 1.2623 


This leaves for 15 cubic feet of gas .2345 cents or 16.3 cents per 
thousand. ‘There is a difference of 4/100 of a cent per thousand 
in favor of the gas engine in oil consumption, which is, however, 
closely balanced by the larger consumption of water. The above 
figures will be more readily understood if the actual performance 
of the gas engine is stated. Inarun of 10% hours, making forty 


eight runs and blows with a gas make ot 168,000, the gas engine - 


will consume under best conditions of steady running about 2,400 
cubic feet of 22°C. P. water gas.) [This is 14734, cubicafectaper 
thousand, or somewhat better than the test figures given above. 
The engine when not blowing is slowed down to half speed by 
means of a gas by-pass. It is a two cylinder engine, and runs 
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steadily at this lowered speed, but cannot be slowed down more 
without danger of stopping. It is found to consume 340 feet per 
hour at full speed and 170 at half speed, the gas consumption 
between these limits being thus proportional to the speed. The 
engine is blowing up about 216 minutes and running slow 414 
minutes of the 1014 hours. It takes therefore 1173 cubic feet of 
gas merely to keep the engine running, which cuts seriously into 
its economy. ‘The steam engine can be slowed down much more 
radically, and we have therefore a larger average H. P. with the 
gas engine than with steam. The gas consumption at full 
load is seen to be upwards of 20 feet per H. P. The engine is of 
the enclosed type and closely resembles in general appearance the 
Westinghouse steam engine. This gas engine, having two or more 
cylinders, is more suitable for blowing purposes than a single 
explosion gas engine, in that it can be slowed down. Its igniters 
are rather delicate and require careful attention. It runs very 
steadily at all speeds. In fairness to this particular engine one 
more feature should be considered. As above stated, it is a 25 
H. P. engine with speed cut down. The Westinghouse people 
estimate the frictional loss at 14%. Using this figure, were the 
engine 16 H. P., as is the steam engine, it would consume only 
316 cubic feet per hour at full speed, and its gas revenue, compared 
with steam, would be 18.1 cents-instead of 16.3 cents per thousand. 


AN EX PERINEN TD Wid HOE ES Bia. dee 
SRE EARN GEEVDE Nc) (ore 


SHORT Topic WRITTEN FOR THE TWENTY-SIXTH ANNUAL MEETING OF THE 
AMERICAN GAS LIGHT ASSOCIATION BY JRVIN BUTTER- 
WORTH, OF COLUMBUS, OHIO. 


Having been requested to do so, I will give a brief account of an 
experiment made at the Columbus, Ohio, gas works during the 
past summer with the Shadbolt self-enrichment process. 

Not having been troubled with naphthaline for many years, our 
experiment was made solely with the view of securing, if possible, 
an increase in candle power. 

The conditions were as follows: Coal gas only is made, our 
condensing and scrubbing apparatus being such’ that the candle 
power of the gas is about 17, with no enrichment whatever. We, 
however, enrich our gas to about 20 candles by running 63 degree 
naphtha into our retorts at the rate of about five gallons per ton 
of coal carbonized. It was with this enriched gas that our experi- 
ment was made. Candle power tests were carefully made by 
means of a bar photometer. Varying percentages of gas were 
taken from the inlet of the purifiers and returned to the exhauster 
inlet, the returned gas being carefully measured by means of a wet 
meter. The temperature of the gas at the exhauster inlet varied 
between 110 and £20 degrees F., while the returned gas was nearly 
constant at 70 degrees. 

The same_coal was used throughout the tests and all conditions 
likely to affect the candle power were kept as uniform as possible. 

The first series of tests covered a period of two weeks, during 
which the proportion of gas returned was varied from time to time 
between 6% and 16% of the make. There was no decided increase 
in candle power at any percentage, and the fluctuations thereof were 
slight, irregular and contradictory, and generally attributable to 
other causes than the varying proportions of gas returned. 
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The second series of tests covered a period of one week, during 
which no gas whatever was returned, while frequent and careful 
photometric tests showed the average candle power to be 19.88. 

Other conditions remaining as nearly as possible the same, ex- 
actly 10% of the gas was then returned continuously for the follow- 
ing week, during which the third series of tests showed the candle 
power to average 20.02, being an increase of .14 of a candle, or .7%. 

The result was disappointing, as the increase was not deemed 
sufficient to pay for repumping 10% of the gas. It will be noted, 
however, that the experiments were by no means exhaustive, in 
that the returned gas was taken from one point only and returned 
to one point only. Had different points been tried, a combination 
might have been found productive of better results. It is probable, 
however, tuat self-enrichment by this method is possible only with 
a lean and unenriched gas of not more than 16.or 17 candle power. 

Since the foregoing was written, however, a single but careful 
test was made at our works with the gas unenriched with naphtha, 
the other conditions remaining as in tests above described, except 
that only 8% of the gas was returned. The result was as follows 

Candle power with no gas returned, 16.50 
pee ee Se te 16.68 

The increase in this case also was so slight that it could easily 
have been due to errors of observation or other causes than the 
return of a portion of the gas, and we conclude that under the con- 
ditions stated the Shadbolt process is not effective at our works. 


In WWemoriam. 


ee 


“Gain is not in added years, 
Nor in death is loss.” 
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Ogdensburg, N.Y. 
Died November 17th, 1897. 


PW VIR SMD GM RN@IG Ase tS) 


Jamaica Plains, Mass. 


Died December 18th, 1897. 


GEORGE D. CABOT, 


Lawrence, Mass, 


Died January 18th, 1898. 


JOHN TRACY, 


Poughkeepsie, NV. Y. 
Died March Igth, 1808. 


OME Oye Big iy sa yeDNe, 
Yonkers, NN. Y. 
Died May 18th, 1898. 


WILLIAM GARDNER. 
Pittsburg, Pa. 
Died August 5th, 1898. 
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“Until the Angel 
Calls them, they slumber.’ 
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WILLIAM L. PROCTOR. 
Born, March 26th, 1837. DiEpD, November 17th, 1897. 


William L. Proctor was born in East Washington, N. H., and 
remained there working upon his father’s farm until twenty years 
of age. He then moved to Burlington, Vt., engaging in the 
lumber business. 

In 1859 he went to Ogdensburg, N. Y., as manager of a lumber 
yard and planing mill, which business grew under his supervision 
into one of the principal industries of that town. Hesoon became 
influential in his new home, being always ready to place his shoul- 
der to the wheel and help along anything that would conduce to 
its welfare. Many times elected chief executive of Ogdensburg, 
at the time of his death he was president of the Boards of Public 
Works, Town Hall Commissioners, Poor Commissioners, and 
Cemetery Commissioners, and was also president of the Board 
of Managers of the St. Lawrence State Hospital, and a manager 
of the City Hospital and Orphanage. In business life he was also 
prominent, and, including gas among his other interests, became 
president of the Ogdensburg Gas Co., which position he held for 
many years. 

He was elected an active member of the Association at the 
meeting held in New York City October 21st, 1891. 

In his death his adopted city suffered a severe loss, its apprecia- 
tion of which was shown by the closing of the business houses 
during the time of the funeral. 


FASE SST ROG ERs: 
Born, July 2oth, 1832. Diep, December 18th, 1897. 


James F. Rogers was born at Langdon, N. H., and removed to 
Boston when eighteen years old. Soon atter he entered the service 
of the Boston Gas Light Company, and remained with it until 
shortly before the beginning of the civil war. November 4th. 
1861, he enlisted in the Fifth New Hampshire Regiment and was 
in active service until October 1862, when wounds received in the 
battle of Fair Oaks caused his retirement from duty. He then took 
the position of Engineer and Superintendent of the Jamaica Plain 
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Gas Light Company, which he filled loyally and faithfully for more 
than a third of a century. 

He was a prominent member of various Gas Associations, join- 
ing the New England Association of Gas Engineers in 1873, the 
American Association in October 18th, 1876, and the Guild of 
Gas Managers in 1881, and was a frequent attendant at the meet- 
ings of these bodies until poor health prevented his traveling. And 
the friendships made in this way were shown by the presence of 
many New England gas men at his funeral. 


GEORGE D. CABOT. 
Born, April 26th, 1812. DIED, January 18th, 1898. 


George D. Cabot was born in Jamaica Plain, Mass. On the 
completion of a course at the Watertown, Mass., Academy, he 
entered business life in the employ of Merrick, Leo & Co., who 
were engaged in the manufacture of cotton cloth. In this line 
of trade he remained unt'l in 1845 he removed to Lawrence, Mass , 
and took an important position: with the Essex Mills Company. 
About 1850 Mr. Cabot took charge of the machine shops of the 
Company, and as the Essex Mills Gas Works soon began to supply 
gas to the public of Lawrence on a fairly large scale, he was put in 
charge of that section of the business. The Lawrence Gas Com- 
pany grew out of this enterprise, and, as its agent, Mr. Cabot led its 
development until in 1885 he retired to enjoy a well earned leisure. 

One of the charter members of the New England Association 
of Gas Engineers, a member of its first Board of Directors and 
president during 1875-76, he was also a member and first president 
of the Guild of Gas \lanagers, and a non-resident member of the 
Society of Gas Lighting. 

He was elected an active member of the American Association 
May 13th, 1874, and in all of these bodies was well and favorably 
known. 


JOUN TRACY: 
Born, February rgth, 1848. Drep, March 1gth, 1898. 


Born at Rochester, N. Y., John Tracy was the son of Francis 
Tracy who was employed by the Cartwrights of Philadelphia, then 
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prominent. constructors of gas plants along the Hudson River. 
Francis Tracy during the fifties took a position under Mr. Wm. 
Cartwright, at that time superintendent of the Poughkeepsie Gas 
Works, The family having thus removed to Poughkeepsie, John 
Tracy was educated in the public schools of that place, and in his 
seventeenth year apprenticed to a cutter. He mastered this trade, 
but not finding it to his liking, when he became of age he entered 
the employ of the Poughkeepsie Gas Co in a subordinate position. 
Later he was made Superintendent of the Fishkill-on-Hudson Gas 
Works, and in 1878 returned to Poughkeepsie to succeed Mr. 
John Cartwright in the management of the works there. He con- 
tinued in charge of these until his death, his administration proving 
eatirely satisfactory to the proprietors. _ 

He was elected a member of the American Association at the 
meeting held in New York City, October 21st. 1891. 

Thoroughly practical and independent, he was at the same time 
fully alive to the good in others, and his geniality attracted friend- 
ship, which his steadfastness and uprightness retained. 


CLEFFORD L. SLADE. 
Born, May 12th, 1872. Diep, May r8th, 1898. 


Clefford Leon Slade was born at Yonkers, N. Y. He was the 
second son of Mr. James Slade, Superintendent of the Yonkers Gas 
Light Co. for the past thirty years or more. Of a mechanical turn 
of mind, he naturally and almost involuntarily became familiar 
with the details of gas works management. Declining of choice a 
technical education after leaving the academy of the Rev. W. R. 
Hooper, he accepted a position in the station of the Yonkers 
Electric Light Co., which he held for several years. At the sug- 
gestion of his father, he entered the employ of the gas company 
in a subordinate position. In January, 1897, he was appointed 
superintendent of the Westchester Gas & Electric Co., supplying 
Portchester, Mamaroneck and Rye, N. Y., which position he held 
until the property changed hands May ist, 1898. This was there- 
fore his first and only charge. He gained some prominence as an 
amateur oarsman, being much above the average in strength and 
physique. He was unmarried. He was elected an active mem- 
ber of the American Association October z2oth, 1897. 
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WILLIAM GARDNER. 
Born, June 22d, 1835. Diep, August 5th, 1898. 


William Gardner was born at Omagh, Ireland, but when nine 
years old his parents emigrated to Philadelphia and there his 
education was completed A course of practical mechanical 
training fitted him for a career in gas works construction, though 
his first work was in connection with sugar refining plants in Cuba 
in the employ of the Messrs. Bartol, who later assisted largely in 
the development of the gas business in this country. At the end 
of 1859, Mr. Gardiner went to Portland, Oregon, to superintend 
the construction of the works of the Portland Gas Co. Upon 
their completion he was retained as manager until he resigned to 
undertake the overhauling of the works at Sacramento, Cal. In 
1862 he rebuilt the works at Johnstown, Pa., and later reconstructed 
those at Akron and Canton, Ohio. In 1864 he established at 
Lockport, Pa., a factory for the manufacture of clay gas retorts 
blocks, etc., which he actively supervised until 1883, retiring then 
in favor of his son. He also did much in the line of consulting 
gas engineering, being especially connected with the erection, in 
1893-94, of the new plant of the Altoona (Pa.) Gas Co. 

Elected a member of the American Association, May 12th, 1875, 
he was always a loyal member. 
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ISSUED FROM OCTOBER IST, 1897, TO OCTOBER IST, 1898. 


October 5, 1897. 


590,955. ACETYLENE-GAs Lamp. Charles W. Beck, Chicago, IJ. Filed 
Sept. 14, 1896. Serial No. 605,723. : 

591,036. INCANDESCENT Gas-BURNER. Moritz Eisner, New York, N. Y. 
Filed Apr. 2, 1897. Serial No. 630,418. 

591,046. Gas-BURNER. Joseph A. Kloeb, Washington, D. C., assignor of 
one half to Carl J. Mess, same place. Filed Feb. 20, 1897. Serial No. 
624,297. ; 

591,071. Execrric Gas-LIGHTING APPARATUS. Adrian L. Bogert, 
Jamaica, N. Y., assignor to William B. M. Jordan, New York, N. Y. 
Filed Feb. 24, 1897. Serial No. 624,852. 

591,132. AcETYLENE-GAs Lamp. Henry M. Handshy, Chicago, IIl., 
assignor) to Chester, J./McPherson, ‘same -place. Filed’Dec. 11; 18096. 
Serial No. 615,097. 

591,271. Gas-MAIN STOPPER. Patrick Goodman, New York, N. Y. Filed 
Mar. 9, 1897. Serial No. 626,600. 

591,367. AcETYLENE-GAs LAMP. Charles W. Beck, Chicago, Ill. Filed 
Sept. 14, 1896. Renewed Sept. 11, 1897. Serial No. 651, 309. 


October 12. 


11,633. Gas-ENGINE AND GENERAToR. Daniel Best, San Leandro, Cal. 
Filed Apr. 8, 1897. Serial No. 631,331. Original No. 544,879, dated 
Aug. 29, 1895. (Reissue.) 

591,438. MATERIAL FOR Hoops oR MANTLES FOR INCANDESCENT GAS- 
LicuTs. William L. Voelker, Elizabeth, N. J., assignor to the Voelker 
Light Company of New Jersey. Filed Aug. 18, 1896. Serial No. 603,147. 


591,514. CoIN-CoNTROLLED GAS-VENDING MACHINE. Wesley Webber, 
New York, N. Y. Filed Aug. 26, 1896. Serial No. 603,987. 

591,515. Coin-CONTROLLED GAS-VENDING MACHINE. Wesley Webber, 
New York, N. Y. Filed Mar. 2, 1897. Serial No. 625,715. 

591,598. IGNITER FoR GAS OR GASOLENE ENGINES. Milon O. Godding, 
Monrovia, Cal. Filed Feb. 3, 1897. Serial No. 621,903. 
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591,652. INCANDESCENT BURNER. Joseph B. de Léry, New York, N. Y. 
Filed Mar. 2, 1897. Serial No. 625,704. 


October 1g. 


591,862. GAs-ENGINE. Charles L. Mayhew, Saratoga Springs, N. Y- 
Filed Dec. 11, 1895. Serial No. 571,781. 

591,952. ExpLosive-ENGINE. Charles I. Cummings and John C. Hilton, 
Erie, Pa. Filed Dec. 19, 1896. Serial No. 616,274. 

592,033. EXxPLosIVE-ENGINE. Carl W. Weiss, New York, N. Y. Filed 
June 12, 1896. Serial No. 595,252. 

592,034. ExpLosIVE-ENGINE. Carl W. Weiss, New York, N. Y. Filed 
Dec. 17, 1896. Serial No. 615,975. 

592,035. ACETYLENE-GAS GENERATOR. DavidS. Williams, Philadelphia, 
Pa. Filed Dec. 15, 1896. Serial No. 615,732. 

592,073. Gas-ENGINE. Paul Auriol, Paris, France. Filed Apr. 17, 1896. 
Serial No. 587,950. Patented in France Sept. 19, 1895. No. 250,384. 
592,083. ACETYLENE-GAs GENERATOR. John C. Dupee, Chicago, IIl., 
assignor of one-half to Ripley J. White, same place. Filed August 20, 

1896. Serial No. 604,248. 

592,084. ACETYLENE-GAS GENERATOR. John C. Dupee, Chicago, IIl., 
assignor of one-half to Ripley J. White, same place. Filed Dec. 21, 1896. 
Serial No. 616,392. 

592,102. GaAs-GENERATOR AND BURNER. Orrin P. Talley, Chicago, IIl., 
assignor of two-thirds to Henry T. Spivey and Robert B. Spivey, same 
place. Filed May 19, 1897. Serial No. 637,303. 

592,183. SrELF-LocKING GAS-FIXTURE. Reuben S. Whittier, Revere, and 
John N. Landers, Boston, Mass. Filed Feb. 6, 1897. Serial No. 622,267. 

592,185. Gas-APPARATUS. Joseph H. Baker, Brooklyn, N. Y. Filed 
Oct. 5, 1896. Serial No. 607,894. 

592,209. MANUFACTURE OF INCANDESCENTS. Charles G. Richardson, 
New Brighton, N. Y. Filed Mar. 10, 1897. Serial No. 626,344. 


October 26 


592,299. BURNER FOR ACETYLENE GAS. Jules Lebeau, Chatelineau, and 
Leon Mineur, Brussels, Belgium. Filed Nov. 6, 1896. Serial No. 611,- 
278. Patented in Belgium Mar. 25, 1896, No. 120,594, Apr. 16, 1896, 
No. 120,904, and Sept. 19, 1896, No. 123,584; in England, May 5, 1896, 
No. 9,861, and in France, July 19, 1896, No. 295,845. 

592,579. CARBURETER. Henry G. Balkam, Washington, D. C., assignor 
to William A. Easterday, same place. Filed April 20, 1897. Serial No. 
633,040. 
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592,597. AUTOMATIC GAS SHUT-OFF. Charles E. Schuster, Allegheny, 
and William Schuster, Pittsburg, Pa. Filed Jan. 22, 1897. ‘Serial No. 
620,291. 

592,605. GaAs-GENERATOR. Henry J. Burt, Liberty, Ind. Filed Aug. 19, 
1896. Serial No. 603,259. 

592,669. GAS-ENGINE. Clark Sintz, Grand Rapids, Mich. Filed Aug. 22, 
1895. Serial No. 560,181. 


November 2. 


092,759. APPARATUS FOR GENERATING ACETYLENE Gas. Charles H. 
Bellamy, South Hadley Falls, Mass. Filed Jan. 27, 1897. Serial No. 
620,929. 

592,794. GAS oR OIL Motor ENGINE. Frederick W. Lanchester, Alve- 
church, England. Filed July 8, 1896. Serial No. 598,480. 

592,881. IGNITER FOR GAS-ENGINES. Fred. C. Olin, Buffalo, N. Y., 
assignor to the Olin Gas-Engine Company, same place. Filed Dec 7, 
1896. Serial No. 614,681. 

593,034. Gas-ENGINE. Fred. W. Spacke, Indianapolis, Ind. Filed Apr. 
7, 1896. Serial No. 586,572. 

593,106. GAs-INCANDESCENT. Oskar Knéfler, Charlottenburg, Germany. 
Filed Aug. 12, 1895. Serial No. 559,070. 
593,122. ACETYLENE-GAS GENERATOR. John M. Raymond, and Louis 
KE. Lemley, New Orleans, La., assignors of one-third to Wiliam Thomas 

Coats, same place. Filed May 6, 1897. Serial No. 635,414. 


November g. 


593,276. Gas AND AIR MIXER. Edmund Meredith, Philadelphia, Pa., 
assignor to the Pennsylvania Globe Gas Light Company of Pennsylvania. 
Filed Feb. 27, 1897. Serial No. 625,402. 

593,296. OIL AND GAS-ENGINE. Jean J. Heilmann, Paris, France. 
Filed Feb. 17, 1897. Serial No. 623,887. Patented in France Dec. 26, 
1895, No. 252,742; in Belgium July 6, 1896, No. 122,364; in England 
July 9, 1896, No. 15,197; in Switzerland July 11, 1896, No. 12,687; in 
Hungary Aug. 11, 1896, No. 6,769, and in Austria Aug. 11, 1896, No. 
3,373/ 4. 

593,342. Gas-BurneR. August E. Vogler, Hoboken, N. J., and Charles 
G. Richardson, New Brighton, N. Y. Filed Apr. 20, 1896. Serial No. 
633,058. 

593,364. INCANDESCENT GAS-BuRNER. Silas H. Moore, New York, N. Y. 
Filed Feb. 9, 1897. Serial No. 622,622. 

593,365. INCANDESCENT-LIGHT BURNER. Emil H. C. Oehlmann, Berlin, 
Germany. Filed May 4, 1896. Serial No. 590,209. 
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593,453. Gas-BURNER. Horace W. Billington, Jersey City, N. J. Filed 
June 9, 1897. Serial No. 639,982. 

593,546. MECHANICAL POKER FOR GAS FURNACES. Levartt Armison, 
Buffalo, N. Y. Filed June 27, 1895. Renewed Mar. 16, 1897. | Serial 
No. 627,893. 


November 16. 


593,619. MULTIPLE GAS-BURNER. David P. Stirk, Indianapolis, Ind. 
‘Filed Apr. 13, 1896. Serial No. 587,380. 

593,623. GaAs-STOVE BURNER. Martin A. Thiel, Milwaukee, Wis. Filed 
Feb. 4, 1897. Serial No. 621,913. 

093,628. GENERATOR FOR ACETYLENE Gas. Benjamin F. Williams, 
Quanah, Tex. Filed Nov. 18, 1896. Serial No. 612,582. 

593,730. Gas-BURNER. Samuel G. Stoddard, Bridgeport, Conn., assignor 
to the Bridgeport Brass Company, same place. Filed July 16, 1897. 
Serial No. 644,858. 

593,785. GaAs-BURNER. William D. Smith, Chicago, Ill., assignor of two- 
thirds to Franklin W. Daniels and W. Jay Anderson, same place. Filed 
Jan. 6, 1896. Serial No. 574,508. 

593,859. Gas-ENGINE. Albert Rosenberg, Baltimore, Md. Filed May 1, 
1896. Serial No. 589,881. 

593,865. Gas-PrRovucerR. Benjamin Talbot, Pencoyd, Pa., assignor of one- 
fourth to William B. Hughes, Philadelphia, Pa. Filed Jan. 27, 1896. 
Serial No. 577,041. 

593,893. Gas-PRobUCER. William B. Hughes, Philadelphia, Pa. Filed 
Nov. 27, 1896. Serial No. 613,600. 

593,894. Gas-PRopDUCER. William B. Hughes, Philadelphia, Pa. Filed 
Apr. 7, 1897. serial, No. 631,184. 

593,904. ATMOSPHERIC BURNER OR HEATER. William Parfrey, New York, 
N. Y., assignor to himself, Richard K. Owens and George Cody, same 
place. Filed July 30, 1896. Serial No. 601,088. . 

593,911. VAPORIZING - CARBURETER AND AIR - GOVERNOR FOR GAS- 
ENGINES. Franklin F. Snow, Benton Harbor, Mich. Filed Nov. 7, 1896. 
Serial No. 611,362. 

593,970. MUFFLER FOR GAS-ENGINES. Charles A. Schwarm, Pittsburg, 
Pa., assignor of one-half to George Trautman, same place. Filed Sept. 28, 


1896. Serial No. 607,166. 


November 23. 


593,991. MANUFACTURE OF MANTLES OR INCANDESCING BODIES FOR 
INCANDESCENT GAS-LAmps. John F. Duke, London, England. Filed 
July 27, 1896. Serial No. 600,690. 

594,146. VALVE-GEAR FOR GAS OR OIL-ENGINES. Charles Wood, London, 
England. Filed Dec. 30, 1896. Serial No. 617,476. 


Teint 
594,175. ACETYLENE-GAS GENERATOR. Otto S. Hellwig, Chicago, IIl., 


assignor to George P. Fisher, Jr., same place. Filed Apr. 30, 1897. 
Serial No. 634,569. 


594,251. Furet-Gas-BuRNER. Robert Henderson, Pittsburg, Pa. Filed 
Jan. 26, 1897. Serial No. 620,838. 


594,260. VALVE-GEAR FOR GAS-ENGINES. Frank S. Mead, Montreal, 
Canada. Filed Nov. 14, 1896. Serial No. 612,061. 


\ November 30. 


594,372. IGNITER FoR EXPLOSIVE-ENGINES. William Bayley, Springfield, 
Ohio. - Filed July 14, 1896. Serial No. 599,173. 


594,376. AuToMATIC LIGHTING DEVICE FOR GAS-BURNERS. Hugo Bor- 
chardt, Berlin, Germany. Filed Feb. 12, 1897. Serial No. 623,154. 


594,377. MEANS FOR HOLDING PLATINUM SPONGES IN AUTOMATIC GAS- 
LIGHTERS. Hugo Borchardt, Berlin, Germany. Filed June 18, 1897. 
Serial No. 641,290. 


594,381. VALVE-GEAR FOR GAS-ENGINES. Edmund Cellison, Philadelphia, 
Pa., assignor to the Pennsylvania Iron Works Company, same place. Filed 
Oct. 21, 1896. Serial No. 609,631. 


594,394. GAS-BROILER. James Gibbons, Jr., Jersey City, N. J. Filed 
May 27, 1896. Serial No. 593,215. 


594,435. COMBINED GAS AND ELECTRIC GENERATOR PLANT. Sidney H. 
Short, Cleveland, Ohio. Filed May 4, 1896. Serial No. 590,221. 

594,460. GAZOGENE. André Clouard, Caen, France. Filed Nov. 25, 1895. 
Serial No. 569,997. Patented in France Apr. 24, 1895. No. 246,795. 

594,480. APPARATUS FOR WASHING GAS. Owen F. Leibert, Bethlehem, 
Pa. Filed Apr. 8, 1896. Serial No. 586,665. 

594,483. GaAs-PRODUCER. Kerr M. Mitchell, St. Joseph, Mo., and John 
Harleman, Kansas City, Kan. Filed Feb. 5, 1897. Serial No. 622,074. 

594,537. Gas-PRopucER. Arthur Kitson, Philadelphia, Pa., assignor to 
Appleton L. Clark. Filed Mar. 18, 1896. Serial No. 583, 825. 

594,539. Gas-PRoDUCER. Arthur Kitson, Philadelphia, Pa., assignor to 
Appleton L. Clark. Filed May 10, 1897. Serial No. 635,948. 

594,540. _ APPARATUS FOR MANUFACTURING Gas. Arthur Kitson, Phila- 
delphia, Pa., assignor to Appleton L. Clark. Filed June 3, 1897. Serial 
No. 639,218. 

594,574. COMPOUND GENERATIVE BURNER. Rinaldo R. Stafford, Hoboken, 
N. J., assignor, by mesne assignments, to the United Fuel Gas Generator 
Company, of New Jersey. Filed Aug. 28, 1896. Serial No. 604,160. 

594,742. Gas-GENERATING MACHINE. Frank A. Hutter, New Haven, 
Conn., assignor to Emilie Hutter, same place. Filed Sept. 4, 1896. 
Serial No. 604,831. 
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594,816. BURNER FOR GAS FIREPLACES OR Stoves. William G. Taylor, 
Hulton, Pa., assignor to the Taylor Burner and Electroplating Co., Ltd., 
Pittsburg, Pa. Filed Feb. 20th, 1895. Serial No. 539,100. . 


594,826. ACETYLENE-GAS GENERATOR. James S. Ferguson, Minneapolis, 
Minn. Filed July 19, 1897. Serial No. 645,040. 


December 7. 
594,849. ACETYLENE-GAS GENERATOR. Gianni Bettini, New York, N.Y. 
Filed Sept. 3, 1896. Serial No. 604,719. 
595,016. ELecTRIcAL IGNITER FOR GAS-ENGINES. Benjamin W. Grist and 
Edmund Cellison, Philadelphia, Pa., assignors to the Pennsylvania Iron 
Works Company, same place. Filed Aug. 21, 1896. Serial No. 603,524. 


595,023. DEVICE FoR LiGHTING Gas. Coleman T. Lynd, San Francisco, 
Cal., assignor of one-half to Belle M. Miller, same place. Filed Mar. 5; 
1897. Serial No. 626,125. 

595,039. MaAcHINERY FOR DISCHARGING GAS-RETORTS. Gaston A. Bronder, 
New York, N. Y. Filed May 20, 1897. Serial No. 637,321. 

595,043. GaAs-ENGINE. John Q. Chase, Dayton, Ohio. Filed May 28, 1896. 
Serial No. 593,477. 

595,050. DISTRIBUTING AND IGNITING DEVICE FOR GAS - ENGINES. 
Hermann Ebbs, Magdeburg, Germany, assignor to the Fried Krupp 
Grusonwerk, same place. Filed Noy. 6, 1895. Serial No. 568,126. 
Patented in Germany Oct. 12, 1892. No. 72,852, and in England Jan. 12, 
1894. No. 752. 


595,119. ACETYLENE-GAS GENERATOR. James H. Couper, Atlanta, Ga. 
Filed July 8, 1896. Serial No. 598,450. 

595,124. RECEIVER For GASES OR Liquips. Rudolf Kelting, Eschweiler 2, 
Germany. Filed Mar. 5, 1897. Serial No. 626,175. Patented in Ger- 
many Mar. 5, 1896, No. 93,146; in France Feb. 20, 1897, No. 264,248; 
in Belgium Feb. 20, 1897, No. 126,466; in Austria Feb. 20, 1897, No. 
23,525, and in England Feb. 20, 1897, No. 4,676. 

595,142. Sarery Gas-Cock. Rudolph Busse, Bethlehem, Pa. Filed Aug. 
19, 1897. Serial No. 648.817. ) ! 

595,230. CoMBINED LAMP AND ACETYLENE-GENERATOR. Louis D. Wit- 
temore, Jr., Stamford, Conn. Filed Jan. 8, 1897. Serial No. 618,451. 


December 1[4. 
995,317. Gas-BURNER. Ernst Lindner, New York, N. Y. Filed Dec. 3, 
1896. Serial No. 614,308. 

595,324. FUEL-ENGINE. Carl K. MacFadden, Chicago, Ill., and Ernest F. 
Lloyd, Fort Wayne, Ind. Filed May 14, 1896. Serial No. 591,474. 
595,451. ACETYLENE-GAS GENERATOR. Charles P. Choquette and An- 
toine M. Morin, St. Hyacinthe, Canada. Filed June 11, 1896. Serial No. 
595,184. Patented in England June 13, 1896, No. 13,115; in France June 

20, 1896, No. 244,818, and in Canada Feb. 12, 1897, No. 54,976. 
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595,489. Gas-ENGINE. Edwin Meredith, Batavia, Ill. Filed Sept. 18, 
1895. Serial No. 562,886. 

995,497. Ot, Gas, oR LIKE ENGINE. Walter Rowbotham, Birmingham, 
England. Filed Apr. 30, 1896. Serial No. 589,775. 

595,621. _ ACETYLENE-GAS-GENERATING Lamp. André Gobron, Paris, 
France. Filed Mar. 15, 1897. Serial No. 627,603. 

595,625. Gas-ENGINE. Albert L. Harbison, New Brighton, Pa. Filed 
Apr. 25, 1896. Serial No. 589,042. 

595,658. CARBURETER. Nathaniel Z. Seitz, Washington, D. C. Filed 
Sept. 29, 1896. Serial No. 607,306. 

595,668. ACETYLENE-GAS MACHINE. Henry Bryant, Aransas Pass, Tex. 
Filed Nov. 4, 1896, Serial No. 611,041. 


December 21. 


595,762. Gas-BURNER. Frank M. Brooks, Brooklyn, N. Y. Filed Apr. 
10, 1897. Serial No. 631,517. 

596,816. APPARATUS FOR PRODUCING ACETYLENE GAs. Gustave Lebrun 
and Fernand Cornaille, Paris, France. Filed Jan. 9, 1897. Serial No. 
618,541. Patented in France July 17, 1896, No. 257,301. 

596,839. Process oF MANUFACTURING INCANDESCIBLE MATERIAL. 
William L. Voelker, Elizabeth, N. J., assignor to the Voelker Light Com- 
pany of New Jersey. -Filed May 1, 1897. Serial No. 634,772. 

596,846. HOLDER FoR INCANDESCENT MANTLES. George H. Chinnock, 
Brooklyn, N. Y., assignor to the Voelker Light Company of New Jersey. 
Filed Apr. 20, 1897. Serial No. 632,946. 

596,848. BURNER FOR BURNING RICH GASES, ESPECIALLY ACETYLENE 
Gas. Edward J. Dolan, Philadelphia, Pa., assignor, by mesne assign- 
ments, to the Acetylene House Lighting Company of West Virginia. Filed 
Apr. 29, 1897. Serial No. 634,376. 

596,857. GAS-GENERATOR. Commodore R. Miller, Pittsburg, Pa., assignor, 
by mesne assignments, to the W. J. McClurg Gas Construction Company, 
same place. Filed Mar. 17, 1894. Serial No. 504,033. 

595,858. Gas-PRopucER. Commodore R. Miller, Pittsburg, Pa., assignor, 
by direct and mesne assignments, to the W. J. McClurg Gas Construction 
Company, same place. Filed May 11, 1895. Serial No. 548,941. 

595,916. Gas-Mixer. William Langsenkamp, Jr., Indianapolis, Ind. 
Filed Dec. 5, 1895. Serial No. 571,187. 


595,921. SELF-CLOSING CocCK OR VALVE FOR GAS, ETc. John B. Rich- 
ards, New York, N. Y. Filed Apr. 6, 1897. Serial No. 630,981. 

595,924. ACETYLENE-GAS APPARATUS. Walter A. Ruhe and:Henry 5S. 
Burbank, Philadelphia, Pa. Filed Mar. 26, 1897. Serial No. 629,338. 

595,979. Gas-Makinc AppARaTus. Lawrence W. Swem, West Liberty, 
Iowa. Filed Jan. 21, 1897. Serial No. 620,094. 
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596,018. Gas-PxopDUCER. Arthur Kitson, Philadelphia, Pa. Filed July 
23, 1897. Serial No. 645,709. 


December 28. 


596,103. ACETYLENE-GAS GENERATOR. Frank D. Dibble, Minneapolis, 
Minn., assignor, by direct and mesne assignments, to the American Acety- 
lene-Gas Company, same place. Filed July 10, 1896. Serial No. 598,711. 

596,112. ACETYLENE-GAS-BURNER. Leonard Henkle and Frederick H. 
Goddard, Rochester, N. Y. Filed Apr. 3, 1897. Serial No. 630,639. 

596,138. ACETYLENE-GAS GENERATOR. Daniel R. Blanchard, La Crosse, 
Wis. Filed Feb: 1, 1897, “Serial No. 621,501 


596,139. PRockEss OF GENERATING ACETYLENE GAS. Werner Bolton, 
Leipsic, Germany, assignor, by mesne assignments, to James A. Deuther, 
Boston, Mass. Filed Oct. 16, 1895. Serial No. 565,895. 

596,144. BURNER FOR BURNING RICH GASES, ESPECIALLY ACETYLENE 
Gas. Edward J. Dolan, Philadelphia, Pa., assignor, by mesne assign- 
ments, to the Acetylene House Lighting Company of West Virginia. Filed, 
Apr. 29, 1897. Serial No. 634,375. 

596,236. EvLecrric GAs-LIGHTING Device. Adrian L. Bogart, New 
York, N. Y:, and Le Roy’ S. White; Waterbury, Conn. | PiledaMay 77, 
1897. Serial No. 635,488. . 

596,239. GaAs-ENGINE. Jess B. Fenner, Buffalo, N. Y., assignor to the 
J. W. Ruger Manufacturing Co., same place. Filed Jan. 27, 1897. Serial 
No. 620,857. . 

596,258. Gas-BURNER. George Bray, Leeds, England. Filed Jan. 26, 
1897. Serial No. 620,738. Patented in England Aug. 27, 1894, No. 
16,295. 

596,295. MACHINE FOR REMOVING PACKING FROM JOINTS. David W. 
French, Hoboken, N. J. Filed’Apr. 8, 1897. Serial No. 631,216. 

596,321. Gas-GENERAIING MACHINE. Louis T. Bulley, New Haven, 
Conn. Filed Jan. 30, 1897.’ Serial No. 621,313. 

596,352. COMPOUND GAS-ENGINE. Edward R. Bales, Centralia, II. 
Filed Oct. 24, 1896. Serial No. 609,871. 


596,428. APPARATUS FOR PRoDUCING GAS. James G. Sanderson, Scran- 
ton, Pa. Filed October 15, 1894. Serial No. 525,998. 


January 4, 1808. 


596,560. PROCESS OF AND APPARATUS FOR GENERATING GAS. Abraham 
T. Welch, Washington, D. C. Filed Mar. 5, 1894. Renewed May 3, 1897. 
Serial No. 634,966. 

596,577, ACETYLENE-GAS-BURNER. Edward J. Dolan, Philadelphia, Pa., 
assignor, by mesne assignments, to the Acetylene House Lighting Com- 
pany of West Virginia. Filed Apr. 5, 1897. Serial No. 630,795. 
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596,578: GAS-BURNER. Edward J. Dolan, Philadelphia, Pa., assignor, by 
mesne assignments, to the Acetylene House Lighting Company of West 
Virginia. Filed Apr. 3, 1897. Serial No. 630,622. 

596,613. HIGH-PRESSURE GAS-ENGINE. Wilhelm von Oecechelhaeuser, 
Dessau, Germany. Filed Apr. 20, 1897. Serial No. 633,050. Patented 
in Belgium Nov. 7, 1896, No. 124,436, and in France Nov. 7, 1896, No. 
261,086. 

596,658. APPARATUS FOR PRODUCING UNIFORM MIXTURES OF AIR AND 
INFLAMMABLE VApoR. Ludwig Feil, Amberg, Germany. Filed Jan. 28, 
LOO Fes SerialaNG..02TOL 7. 


596,742. SraARTING APPARATUS FOR GAS-ENGINES. Walker L. Crouch, 
New Brighton, Pa., assignor to the Pierce-Crouch Engine Company, same 
place, Filed Apr. 5,.1897. Serial, No. 630,877. 

596,809. Gas-ENGINE. Clinton Guyer, Muncy,: Pa. Filed Apr. 2, 1897. 
Serial No. 630,339. 

596,900. GaAs-BURNER. Wm. A. Mitchell, Saco, Me., assignor of one- 
third to Jasper D. Cochrane, same place. Filed ‘Mar. 23, 1897. Serial 

. No. 628,809. 

596,937. ACETYLENE-GAS APPARATUS. James G. Kerr, Niagara, Canada, 
assignor, by direct and mesne assignments, of one-half to Henry W. Smith, 
same place, and Christopher Fry, Copetown, Canada. Filed Mar. 15, 
1897. Serial No. 627,644. 


January 11. 


597,0L1. INCANDESCENT GAS-BURNER. Daniel Meyer, Paris, France. 
Filed May 15, 1897. Serial No. 636,791. Patented in France Nov. 19, 
1896, No. 261,415; in Belgium Feb. 9, 1897, No. 126,270; in Luxemburg 
Feb. 9, 1897, No. 2,753, and in England Apr. 6, 1897, No. 8,759. 

097,024. VESSEL FOR CONTAINING LiIQutD GASES. Constanz Schmitz, 
Berlin, Germany. Filed May 11, 1897. Serial No. 636,079. 

597,029. Gas-Srove. Friedrich Siemens, Dresden, Germany. Filed Nov. 
19, 1895. Serial No. 569,455. Patented in Italy Dec. 21, 1894, LX XIV, 
205. 

597,057. ACETYLENE-GAS-BURNER. Edward J. Dolan, Philadelphia, Pa., 
assignor, by mesne assignments, to the Acetylene House Lighting Com- 
pany, of West Virginia. Filed Mar. 12, 1897. Serial No. 627,202. 

597,181. Sarery Gas-Cock. Eugene A. Haney, Boston, Mass. Filed 
Apr. 16, 1897. Serial No. 632,469. 

597,258. DEVICE FOR SEPARATING GAS AND OII. FROM WATER. Manley 
W. Bovee, Goodwill Hill, Pa., assignor to himself, and Edmund R. Young, 
Titusville, Lorenzo D. Patterson, Tidionte, and Frank A. Wood, Grand 
Valley, Pa. Filed Feb. 27, 1897. Serial No. 625,253. 

597,291. AcETYLENE-GAs APPARATUS. Julius Leede, Minneapolis, Minn. 
Filed Dec. 28, 1896. Serial No. 617,227. 
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597,319. Gas-BurRNER. Eliis T. Jones, Hoboken, N. J., assignoro Thomas 
Adams, Jr., Brooklyn, N. Y. Filed Aug. 22, 1896. Serial No. 603,561. 
597,326. GaAs-ENGINE. Charles Quast, Marion, Ohio. Filed Mar. 8, 1894. 
Serial No. 502,882. 


January 18. 

597,392. Gas-Strovr. Patrick J. Cassidy, Columbus, Ohio. Filed Noy. 18, 
1896. Serial No. 612,557. 

597,484. Gas-METER. John Tourtel, London, England. Filed July 9, 
1896. Serial No. 598,602. Patented in Belgium May 9g, 1896. No. 
121,275. 

597,495. ACETYLENE-GAS HEATER. Edward J. Dolan, Philadelphia, Pa., 
assignor, by mesne assignments, to the Acetylene House Lighting Com- 
pany, of West Virginia. Filed July 27, 1897. Serial No. 646,077. 

597,600. Gas-BuRNER. Abraham Anzelewitz, New York, N. Y. Filed 
July 22, 1897. Serial No. 645,570. 


January 25. 

597,749. DIFFERENTIAL GAS-MoTor. George G. Smith, St. Albans, Vt. 
Filed May 10, 1897. Serial No. 635,802. 

597,771. Gas-ENGINE. Herbert H. Hennegin, St. Louis, Mo. Filed 
June 16, 1896. Serial No. 595,796. 

597,783. APPARATUS FOR COMPRESSING GAS FOR INCANDESCENT GAS- 
Lamps. Georg Rothgiesser, Dusseldorf, Germany, assignor to the Inter- 
nationale Hydro-Press-Gas-Compagnie, Hamburg, Germany. Filed June 
9, 1897. Serial No. 640,005. 

597,803. INCANDESCENT GAS-BURNER. Joseph B. de Léry, New York, 
N. Y.. Filed. Octata, 1807. Serial No. 655,167. 

597,860. ExpLostve-ENGINE. Spencer Rolfe, Teddington, England, 
assignor of one-half to Frederick Hornby, Boscombe, England. Filed 
Mar..13, 1807. (.oetial) No. 627,322. 

597,897. SAFE!ty Gas-Cock. John Dunlop, Meriden, Conn., assignor of 
one-half to Hugh Higginson, same place. Filed Feb. 10, 1897. Serial 
No! 6223752. 

597,900. ACETYLEN”-Gas GENERATOR. John C. Gallagher, Elmira, N. Y., 
assignor of two-thirds to David W. Payne and M. C. Arnot, same place. 
Filed Dec. 18, 1896. Serial No. 616,111. 

597,921. ExpLostvrF-ENGINE. Elias D. Strong, Chicago, Ill. Filed Jan. . 
25, 1897. Serial No. 620,680. . 

597,937. ACETYLENE-GENERATOR. Harold J. Bell, Niagara, Canada, 
assignor to the Niagara Falls Acetylene Gas Machine Company, same place. 
Filed Aug. 12, 1897. Serial No. 648,008. 

598,025. GAS-ENGINE. Samuel S. Simrak, San Francisco, Cal., assignor to 
Albert R. Herman, same place. Filed June 22, 1896. Serial No. 596,505. 
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598,047: Gas-BuRNER. George I. Woolaver, Quincy, Mass. Filed June 
21, 1897. Serial No. 641,658. 

598,048. APPARATUS FOR PRODUCING ACETYLINE GAS. Richard F. 
Carter, Niagara, Canada. Filed Jan. 16, 1897. Serial No. 619,447. 
Patented in England Jan. 28, 1897, No. 2,284. 

598,059. Gas-Lamp. Walter J. Smart, South Orange, N. J. Filed Feb. 
28, 1896. Serial No. 581,113. 


February 1. 


598,213. ACETYLENE-GAS GENERATOR. Corydon L. Wilson, John W. 
Unger, Charles Muma, Amos P. Brosius, and Joseph C. Kuchel, Holstein, 
Iowa. Filed Nov. 13, 1896. Serial No. 611,986. 


598,316. ELectric Gas-LIGHTING APPARATUS. Christian Eichmann, 
Indianapolis, Ind. Filed July 3, 1897. Serial No. 643,484. 
598,393. Gas-GENERATOR. Walter Sams, Clinton, Mo., assignor to Wil- 


liam E. Sams and Frank B. Wadell, same place. Filed May 24, 1897. 
Serial No. 637,899. 


February 8. 


598,496. Gas-ENGINE. Leopold F. Burger, Dayton, Ohio, assignor of 
three-fourths to Victor P. Van Horne, same place. Filed Sept. 17, 1896. 
Serial No. 606,151. 

598,499. FEED-WATER REGULATOR, GAS CUT-OFF AND ALARM FOR 
BoILerRS. John W. Dearduff, Mollie, Ind., assignor of one-half to Wm. 
J. Baker, Montpelier, Ind. Filed July 2, 1897. Serial No. 643,247. 

598,552. Gas-STovE. William S. Alter, Tarentum, Pa. Filed Feb. 8, 
1897. Serial No. 622,507. 


598,707. APPARATUS FOR ELIMINATING NAPTHALINE FROM GAS. Louis 
je Hirt, Brookline, Mass. Filed June 26, 1397. Serial No..642,374. 


598,737. GAS-BURNING APPARATUS. Thomas E. McCaffrey and Peter F. 
McCaffrey, Allegheny, Pa. Filed Dec. 17, 1896. Serial No. 616,092. 


598,767. APPARATUS FOR PRODUCING ACETYLENE GAS. Richard F. Car- 
ter, Niagara, Canada. Filed July 16,1897. Serial No. 644,782. Patented 
in England Jan. 28, 1897, No. 2,284. 

598,832. ExpLosivE-EnGINE. Alexander Winton, Cleveland, Ohio. Filed 
Novy. 27, 1896. Serial No. 613,617. 

598,837. ACETYLENE-GAS APPARATUS. Edwin Appleby, London, Eng- 
land, assignor of one-half to Hubert Fouracre Harris, same place. Filed 
Mar. 22, 1897. Serial No. 628,685. Patented in England Mar. 17, 1896, 
No. 5,976. 


598,845. MUFFLER FOR GAS-ENGINES. Charles S. Bird, Jackson, Mich., 
assignor of one-half to Henry C. Ransom, same place. Filed Feb. 20, 
1897. Serial No. 624,333. 
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598,868. ACETYLENE-GAS GENERATOR. James L. Hardwick and Sidney 
O. Manville, Cedar Rapids, Iowa. Filed Oct. 29, 1896. Serial No. 
610,409. 


February 15. 


598,892. SELF-CLOSING GAS-BURNER. Frank P. Barney, Norton, Mass. 
Filed Oct. 9. 1897. Serial No. 654,610. , 


598,921. METHOD OF AND APPARATUS FOR CARBURETING WATER-GAS. 
Arthur G. Glasgow, London, England. Filed May 11, 1894. Serial No. 
510,896. Patented in England Dec. 10, 1894, No. 24,005. 


599,018. COMPOSITION OF MAITER FOR INCANDESCENT GAS-LAMPS. 
Angelo Simonini, New York, N. Y. Filed Aug. 19, 1897. Serial No. 
648,840. 

599,074. ACETYLENE-GAS GENERATOR. Zadoc P. Dederick, Sherman, Tex. 
Filed Mar. 8, 1897. Serial No. 626,466. 


599,098. APPARATUS FOR ProDUCING ACETYLENE Gas. Victor Hanotier 
and Georges Hostelat, Chimay, Belgium. Filed Mar. 3, 1897. Serial No. 
625,897. Patented in France Oct. 8, 1896, No. 248,232, and Oct. 26, 1896, 
No. 260,723; in England Nov. 3, 1896, No. 24,558, and Dec. 4, 1896, No. 
27,697; in Austria Jan. 11, 1897, No. 47,902; in Hungary Jan. 15, 1897, 
No. .8,455, and in Russia Mar. 3, 1897, No. 1,433. 

599,121. Evectrric Gas-LiGHTING APPARATUS. Wm. E. Cram and James 
H. L. Clegg, Boston, Mass.; said Clegg assignor to said Cram. Filed 
Apr. 30, 1897. Serial No. 634,583. 

599,198. Lamp FOR GEVEKATING ACETYLENE Gas. Léopold Serres, 
Condat, France. Filed Dec. 29, 1896. Serial No. 617,366. 

599,270. APPARATUS FOR GENERATING ACETYLENE GAs. August K. 
Stein, Chicago, IIl., assignor of one-half to John Zimmerman, same place. 
Filed Nov. 9, 1896. Serial No. 611,483. 

599,283. SAFETY ATTACHMENT FOR GAS-STOVES OR RANGES. William 
De Freitas, New York, N. Y. Filed Oct. 18, 1895. Serial No. 566,071. 


February 22. 

599,316. ELEcTRIC IGNITER FOR GAs-ENGINES. Fitz E. Culver, Chicago, 
Ill. Filed Feb. 15, 1897. Serial No. 623,492. 

599,347. ACETYLENE-GAS GENERATOR. Peter McMurray, Welland, Can- 
ada. Filed July 22, 1897. Serial No. 645,631. 

599,354. ELECTRIC IGNITER FOR ExpLosive-ENGINES. Hubert F. Probert, 
Chicago, Ill. Filed Apr. 8, 1897. Serial No. 631,274. 

599,375. Gas-ENGINE. Warren E. White, Garrett, Ind., assignor of one- 
half to Edward P. Fitzgerald, John B. Mager, and Emanuel B. Thumma, 
same place. Filed Sept. 16, 1395. “Serial No. 562,712: 

599,376. Gas-ENGINE ATTACHMENT. Warren E. White, Garrett, Ind., 
assignor of one-half to The Garrett Engine, Boiler and Machine Works, 
same place, Filed Apr. 9, 1897. Serial No. 631,401. 
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599,394. ACETYLENE-GAS GENERATOR. Henry W. Laun and Ernest E. 
Laun, Chicago, Ill. Filed Dec. 24, 1896.. Serial No. 616,866. 

599,487. AmMMoNIA-GAS CoMPRESSOR. John J. Bailey, New York, N. Y. 
Filed Jan. 12, 1897. Serial No. 618,942. 

599,496. GaAs-ENGINE. James Fraser, London, England. Filed June 15, 
1896. Serial No. 595,628. 

599,538. HyprauLic BLOWER AND PRESSURE APPARATUS FOR GAS- 
MACHINES. Joseph Stubbers, Covington, Ky. Filed Dec. 27, 1895. 
Serial No. 573,492. 


March I. 


599,779. REVERSING MECHANISM FOR GAS OR OTHER ENGINES. Ben- 
jamin W. Grist, Philadelphia, Pa., assignor to the Pennsylvania Iron 
Works Company, same place. Filed Oct. 11, 1897. Serial No. 654,856. 

599,809. INCANDESCENT GAS-BURNER. William L. Smith, Chicago, Ill. 
Filed May 14, 1897. Serial No. 636,590. 

599,873. Gas-Lamp. Walter J. Smart, South Orange, N. J. Filed July 
2, 1894. Serial No. 516,295. 

599,915. BuRNER FoR INCANDESCENT GAS-LIGHTS. Albert H. Petereit, 
New York, N. Y. Filed June 11, 1897. Serial No. 640,385. 

600,090. WELSBACH OR OTHER INCANDESCENT LIGHT. Ransom F. 
Rankin, Philadelphia, Pa. Filed Dec. 12, 1896. Serial No. 615,444. 


March 8, 


600,166. Gas-BuRNER. Michael J. O'Reilly, Buffalo, N. Y. Filed Dec. 
22,11505.. Sérial No. 572,002. 
600,177. ACETYLENE-Gas APPARATUS. Walter A. Ruhe and Henry S. 
Burbank, Philadelphia, Pa. Filed Apr. 5, 1897. Serial No. 630,714. 
600,221. APPARATUS FOR MAKING Gas. Ernst Grey, St. Louis, Mo., 
assignor of three-fifths to Roy F. Carter, same place. Filed Apr. 19, 1897. 
Serial No. 632,783. Patented in England Apr. 18, 1896, No. 8,239, and 
in Germany Apr. 25, 1896, No. 55,740. 

600,298. Gas-GENERATOR. Arnold J.. Tackle, Oakland, Cal. Filed Apr, 
15, 1897. Serigl No.. 632,285. 


March 15. 


600,563. APPARATUS FOR GENERATING ACETYLENE Gas. Eugéne G. 
Villejean and Henri J. J. Frossard, Paris, France. Filed Feb. 10, 1897. 
Serial No. 622,780. Patented in France July 18, 1896, No. 258,191. 


600,614. ACETYLENE-GAS GENERATOR. Frederick W. Hedgeland, Chicago, 
Ill. Filed July 9, 1897. Serial No. 643,986. 


600,630. LAMP FOR GENERATING ACETYLENE GAS. John Zimmerman, 
Chicago, Il]. Filed June 12, 1897. Serial No. 640,463. 
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600,675. GAS-ENGINE. Joseph Lizotte, Quincy, Mass., assignor of one-half 
to Mellen N. Bray, Boston, Mass. Filed June 28, 1897. Serial No. 
642,569. 

600,727. GENERATOR FOR ACETYLENE GAS. Rudolf Kiihn, Rorschach, 
Switzerland. Filed July 10, 1896. Serial No. 598,632. Patented in 
Austria Mar. 30, 1896, No. 47/1,119; in Switzerland Apr. 27, 1896, No. 
12,163; in France May 2, 1896, No. 256,059; in Germany May 2, 1896, 
No. 94,738; in Belgium Oct. 26, 1896, No. 124,191, and in Italy Nov. 26, 
1896, No. 42,912. 

600,754. GaASs-ENGINE. Benjamin C. Vanduzen, Winton Place, Ohio, 
assignor, by direct and mesne assignments, to the Vanduzen Gas and’ 
Gasoline Engine Co., Cincinnati, Ohio. Filed June 15, 1891. Serial No. 
396,404. 

600,774. INCANDESCENT LAMP FOR LIQUID HYDROCARBONS. Peter J. 
Fitzgerald, Boston, Mass. Filed August 10, 1897. Serial No. 647,687. 


600,819. ExPpLosIVE-ENGINE. Alexander Winton, Cleveland, Ohio. Filed 
June 26, 1896. Renewed Feb. 12, 1898. Serial No. 670,146. 


600,846. ACETYLENE-GAS-GENERATING LAmMp. Charles L. Zimmerman 
and John Zimmerman, Chicago, IIl.; said Charles L. Zimmerman assignor 
to said John Zimmerman. Filed June 18, 1897. Serial No. 641,292. 


600,847. LAMP FOR GENERATING ACETYLENE GAs. John Zimmerman, 
Chicago, Ill., and Frederick L. White, Waterbury, Conn.; said White 
assignor to said Zimmerman. Filed June 18, 1897. Serial No. 641,352. 


March 22. 


600,868. ACETYLENE-GAS GENERATOR. Henry M. Handshy, Chicago, III. 
Filed Dec. 15, 1896. Serial No. 615,739. 


600,872. MEANS FOR CONNECTING GAS-SUPPLY PIPES WITH BURNERS OF 
Gas-STOVES. Helen Hommel, New York, N. Y. Filed Apr. 16, 1897. 
Serial No. 632,407. 

600,884. INDICATOR FOR GAS OR VAPOR STOVE VALVES. Orville P. Moon, 
Lorain, Ohio. Filed Mar. 17, 1897. Serial No. 627,976. 

600,954. Gas-PRODUCER. James G. Sanderson, Scranton, Pa. Filed Feb. 
10, 1897. Serial No. 622,816. . 

600,985. ACETYLENE-GAS GENERATOR. Charles H. Campbell, Philadelphia, 
Pa., assignor to Edmund R. Bulkley, trustee, same place. Filed Dec. 28, 
1896. Serial No. 617,168. Patented in England May 15, 1897, No. 12,120. 


601,012. Gas-ENGINE. Fitz E. Culver, Chicago, Ill. Filed Dec. 14, 1896. 
Renewed Dec. 27, 1897. Serial No. 663,767. Patented in England Dec. 
16, 1896, No. 28,842, and in France Mar. 22, 1897, No. 262,204. 


601,039. Gas-STovE. Matthew Griswold, Jr., and David Shields, Erie, Pa., 
assignor to the Griswold Manufacturing Company, same place. Filed 
Feb. 2, 1897. Serial sNo. 621,672. 
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601,064. PROCESS OF PRESERVING CARBIDS. Isaiah L. Roberts, Niagara 
Falls, N. Y., assignor to himself, and Edward N. Dickerson, New York, 
N.Y. Filed Nov. 24, 1897. Serial No. 659,670. 

601,069. IGNITING DEvicE. James T. Armstrong and Axel Orling, London, 
England. Filed Dec. 21, 1896. Serial No. 616,467. 


601,190. GovERNOR FOR GAS-ENGINES. Reuben Willetts, Beaver Falls, 
Pa. Filed Feb. 10, 1897. Serial No. 622,851. 

601,210. Gas-ENGINE. Samuel E. Maxwell, New Castle, Pa., assignor to 
William H. Smith, same place. Filed Jan. 21, 1897. Serial No. 620,044. 


March 29. 


601,251. Corin-Box FoR CoIN-CONTROLLED MECHANISM. Sheldon J. 
Glass, Milwaukee, Wis. Filed June 25, 1897. Serial No. 642,219. 


601,351. EvLectric LIGHTER FOR GAS-BURNERS. Ladislas V. Lewitzki, 
Brussels, Belgium, assignor to the Compagnie Internationale pour l Allum- 
age et l’Extinction Instantanée du Gaz, same place. Filed April 15, 1897. 
Serial No. 632,336. 

601,366. METHOD OF AND APPARATUS FOR PRODUCING CALCIUM CARBID. 
Corydon L. Wilson, Charles Muma, John W. Unger, Henry Schneckloth, 
Amos P. Brosius and Joseph C. Kuchel, Holstein, lowa. Filed Feb. 13, 
ISH 7. vy 3etis LINO. 023,33 1 

601,426. Gas-BURNER. August Buerkle, Allegheny, Pa. Filed June 21, 
1897. Serial No. 641,556. 

601,432. METHOD OF AND APPARATUS FOR MANUFACTURING Gas. John 
Coyne, Pittsburg, Pa. Filed Dec. 2, 1896. Serial No. 614,190. 

601,576. PREPAYMENT GAS-METER. James T. Mahoney and Ebenezer F. 
Griffiths, Philadelphia, Pa.; said Mahoney assignor to said Griffiths. Filed 
June 30, 1897. Serial No. 642,954. 


April 5. 


601,791. APPARATUS FOR GENERATING ACETYLENE GAs. John Flood and 
Joseph’ Kipling, Quebec, Canada. Filed Apr. 15, 1897. Serial No. 
632,271. 

601,888. Gas-WASHING APPARATUS. Albert E. Deacon, Chicago, Ill. 
Filed May 13, 1897. Serial No. 636,274. 

602,002. PREPAID-GAS-SUPPLY METER. John D. Forster, London, Eng- 
land. Filed June 21, 13897. Serial No. 641,622. 

602,040. WarTrER-HEATER. Charles R. Tyler and Charles F. Pries, Brook- 
lyn, N. Y., said Tyler assignor to Charles F. Walther, same place. Filed 
Nov. 13, 1897. Serial No. 658,408. 

602,041. Gas-STovE. Peter G. Van Wie, Piqua, Ohio, assignor to The 
Favorite Stove and Range Co., same place. Filed Aug. 27, 1895. Serial 
No. 560,681. 
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April 12. 


602,189. -APPARATUS FOR GENERATING ACETYLENE GAS. Joseph A. 
Vincent, Philadelphia, Pa., assignor to the Electro Gas Company of West 
Virginia. Filed March 30, 1896. Serial No: 585,348. 


602,202. Gas-Cock. Albert W. Tuckerman, Wakefield, Mass. Filed Sept. 
21, 1897. Serial No. 652,422. 


602,351. GaAs LIGHTER. Thomas N. McNish, Kearney, N. J. Filed July 
3Ist, 1897. Serial No. 646,584. 


April Ig. 


602,424. BURNER FOR ACETYLENE GAS. Johann S. Billwiller, Untereg- ~ 


gen, Switzerland. Filed Jan. 25, 1897. Serial No. 620,678. Patented in 
Switzerland Nov. 28, 1896, No. 13,268. 


602,477. EXPLOSIVE-ENGINE. John A. Secor, Brooklyn, N. Y. Filed 
APP13 41007.) werialiNie: 531,057: 


602,505. PROTECTOR FOR INCANDESCENT MANTLES. Franz A. F. Graefe, 
Hamburg, Germany. Filed June 24, 1897. Serial No. 642,092. Patented 
in Germany Mar. 4, 1896, No. 56,121; in England Mar. 9, 1896, No. 5,306; 
in Austria June 20, 1896, No. 46/2,479, and in Belgium Dec. 9, 1896, No. 
12/ 5,084. 

602,548. FLtecrric CONTROLLER FOk GAS-REGULATOR . William E. H. 
Williams and Paul Seiler, San Francisco, Cal. Filed May 13, 1897. Serial 
No. 636, 364. 

602,556. Gas or GASOLENE ENGINE. Thomas M. Doyle, Fort Madison, 

,lowa, assignor of one-half to Maurice Wahrer, same place. Filed June 8, 
1897. Serial No. 639,876. 

602,696. VALVE-CONTROLLING DEVICE FOR GAS-BURNERS. Joseph D. C. 
Chateau, Paris,“France. Filed Dec. 31, 18961 Serial No» 617j;623. Par 
ented in France May 30, 1896, No. 256,784. 


602,707. EXPLOSIVE-ENGINF. George A. Newman, Cliff, Neb. Filed 
Feb. 16, 1897. Serial No. 623,689. 


April 26. 


602,820. GAS-ENGINE. Milton Beck, Racine, Wis. Filed Mar. 1, 1897: 
Serial No. 625,665. 

602,828. APPARATUS FoR MIXING AIR AND GaAs. Wm. C. Clark, New 
York, N. Y., assignor to the Acetylene Apparatus Manufacturing Company 
of West Virginia. Filed July 27, 1897. Serial No. 646,064. 


602,833. PRocress OF BURNING ACETYLENE GAS. Edward N. Dickerson, 
New York, N. ¥. Filed Dec. 31, 1895. Serial No. 573,834. 
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602,835. ACETYLENE-GAS-BURNER. Edward J. Dolan, Philadelphia, Pa., 
assignor, by mesne assignments, to the Acetylene House Lighting Com- 
pany of West Virginia. . Filed Jan. 6, 1897. Renewed Mar. 19, 1808. 
Serial No. 674,535. 


603,073. APPARATUS FOR GENERATING ACETYLENE GAs. Esteban Arma- 
net, Mexico, Mexico. Filed Aug. 18, 1897. Serial No. 648,624. Pat- 
ented in Mexico Aug. 11, 1897, No. 1,069. 


603,079. PREPAYMENT GAs-MeTeR. Ebenezer F. Griffiths, Philadelphia, 
Pa. Filed Oct. 13, 1897. Serial No. 655,041. 


603,104. COIN-CONTROLLED METER. Joseph Herbert, Oakland, Cal. 
Filed Feb. 8, 1897. Renewed Nov. 4, 1897. Serial No. 657,428. 


603,125. GAS-ENGINE. John:Carnes and Charles W. McKibben, Lima, 
Ohio. Filed Apr: 27, 1897. Serial No. 634,086.. 


603,205. ACETYLENE-GAS GENERATOR.: John M. Raymond and Louis E. 
Lemley, New Orleans, La., assignors of one-third to William Thomas 
Coats, same place. Filed Sept. 28, 1897. Serial No. 653,360. 


602,219. Gas-BuRNER. George A. Hall, New York, N. Y., assignor of one- 
half to George E. Dayton, same place. Filed March 17, 1897. Serial 
No. 628,042. 

603,233. SAFETY CuT-OFF FoR GAs-Cocks. Philip C. Folwell, Toronto, 
Canada, assignor of two-fifths to George H. Leslie and George Hambly, 
same place. Filed Apr. 24, 1897. . Serial No. 633,796. 


May 3. 


603,273. GAS-BURNER. Joseph F. Hewitt, Alleghany, Pa. Filed Feb. 5, 
1897. Serial No. 622,084. 

603,297. Om or GAS ENGINE. Walter F. Trotter, Marshalltown, Iowa. 
Filed Sept. 13, 1895. Serial No. 562,422. 

603,318. O1L-Gas Motor. Howard K. Clover, Council Bluffs, Iowa. 
Filed Aug. 5, 1895. Serial No. 558,350. 

603,328. Gas-PRoDUCER. James Fraser, London, Eng. Filed June 15, 
1896. Serial No. 595,629. 

603,334. ELectricAL ATTACHMENT FoR GAS-LIGHTS. Franklin L. Killner 
and George S. Barrows, Philadelphia, Pa., assignors to the Welsbach 
Light Company, Gloucester City, N. J. Filed Nov. 22, 1897. Serial No. 
659,397- 

603,397. ACETYLENE-GAS GENERATOR. Thos. A. Bryan and James H. 
Couper, Baltimore, Md. Filed Jan. 6, 1898. Serial No. 665,730. 


603,456. Gas-STove. Albert L. Pitney, Washington, D. C., assignor to 
the Calovit Heating Co. Filed July 14, 1896. Serial No. 599,113. 


603,473. MANTLE FOR INCANDESCENT GAS-BURNERS. . Hinrich P. D. 
Ohlhaver, Hamburg, Germany. Filed July 15, 1897. Serial No. 644,705. 
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603,506. ACETYLENE-GAS GENERATOR. Clarence R. Gillett and Otto S. 
Hellwig, Chicago, Ill.; said Hellwig assignor to said Gillett; said Gillett 
assignor to The Gillett Generator Company, same place. Filed Sept. 13, 
1897. © oerialyNo. 051,513. 

603,535. ACETYLENE-GAS GENERATOR. Wm. McGraw, Mount Airy, 
Ohio. Filed June 25, 1897. Serial No. 642,279. 

603,613. Gas-BuRNER. Clarence S. Steward, Chattanooga, Tenn. Filed 
Feb. 8, 1897. Serial No. 622,424. _ 


May lo. 


603,655. ACETYLENE-GAS GENERATOR. Calvin Ogburn, Phoenix, Ariz. 
Filed July 19, 1897. Serial No. 645,152. ; 

603,661. Gas-BURNER. Wm. W. Seeley, Brooklyn, N. Y. Filed July 29, 
1897. Serial No. 646,407. 

603,678. ACETYLENE-GENERA1TOR. Edward N. Dickerson, New York, 
N. Y. Filed Aug. 12, 1897. Serial No. 647,953. 

603,746. ACETYLENE-GAS Lamp. Oliver G. Seward, Minneapolis, Minn. 
Filed Oct. 15, 1896. Serial No. 608,924. 


603,747. ACETYLENE-GAS GENERATOR. Oliver G. Seward, Minneapolis, 
Minn. Filed Dec. 22, 1896. Serial No. 616,627. 


603,850. PREPAYMENT GAS-METER. Charles W. Hinman, Boston, Mass. 
Filed Sept. 8, 1896. Renewed Nov. 11, 1897. Serial No. 658,205. 

603,914. GaAs oR O1L ENGINE. Frank S. Mead, Montreal, Canada. Filed 
July 28, 1896. Serial No. 600,750. 


603,971. CARBID-CARTRIDGE. Georges de Roussy de Sales, Lyons, France. 
Filed Feb. 10, 1897. Serial No. 622,833. Patented in France Oct. 9, 1896, 
No. 260,580; in England Jan. 21, 1897, No. 1653; in Switzerland Jan. 21, 
1897, No. 13,882; in Hungary Jan. 21, 1897, No. 8,604; in Belgium Jan. 
21, 1897; No. 125,856; in Russia Jan. 23, 1897, No. 1,051; in Austria 
Mar. 13, 1897, No. 871, and in Italy Apr. 12, 1897, LXXXV, 478. 

603,986. ExpLosIVE ENGINE. Charles E. Henriod, Bienne, Switzerland. 
Filed Mar. 4, 1898. Serial No. 672,622. 

603,993. DEVICE FOR PREVENTING DISCHARGE OF GAS. Adam S. Huff- 
man, Pittsburg, Pa. Filed May 6, 1897. Serial No. 635,439. 

603,998. AUTOMATIC GAs SHUT-OFF. John Baird, Uniontown, Pa. Filed 
July 12, 1897. Serial No. 644,195. 


May 17. 


604,025, APPARATUS FOR PRODUCING ACETYLENE GAS. Henri A. Deroy, 
Paris, France. Filed July 2, 1896, Serial No. 597,846. Patented in France 
April 4, 1896, No. 255,338; in Luxemburg, May 7, 1896, No. 2,535; in 
Belgium June 6, 1896, No. 121,769; in England June 9, 1896, No. 12,683 ; 
in Italy, June 9, 1896, No. 41,752/51, and in Tunis, June 11, 1896, No. 
183. 


————— 
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604,039. ACETYLENE GAS GENERATOR. Eugene Godin, Three Rivers, 
Canada. Filed Oct. 7, 1897. Serial No. 654,472. Patented in England 
July 19, 1897, No. 17,021; in France Nov. 18, 1897, No. 268,869, and in 
Canada Noy. 22, 1897, No. 58,185. 

604,074. AuTomatic IGNITiING DEVICE FoR GAs-Lamps, Etc. Carl F. 
Nebendahl, Wandsbeek, Germany. Filed Aug. 31, 1897. Serial No. 
650,191. 

604,102. GaAs-BURNER. Thomas Wilson, Philadelphia, Pa., assignor to the 
Pennsylvania Globe Light Company, of Pennsylvania. Filed Feb. 1, 1897. 
Serial No. 621,429. 


604,116.— FueEL-Gas MIxerR. Andrew Krieger and John Coyle, Indianapolis, 
Ind., assignors to William Langsenkamp, Jr., same place. Filed Dec. 30, 
1895. Serial No. 573,776. 

604,121. METHOD OF INCINERATING INCANDESCENT GAS-MANTLES AND 
APPARATUS THEREFOKE. Thomas J. McTighe, Brooklyn, N. Y., assignor 
to’Charles HH. toyt,, New) York, iN. Y.+ Filed: June’11,11897: Serial.No. 
640, 305. 

604,139. ACETYLENE-GAS-GENERATING APPARATUS. Edward N. Dicker- 
son, New: York, N. Y. Filed June r8, 1897. Serial No. 641,381. 

604,140. AcETYLENE-GAS GENERATOR. Edward J. Dolan, Philadelphia, Pa., 
assignor to the Acetylene House Lighting Company of West Virginia. 
Filed Oct. 30, 1897. Serial No. 656,893. 

604,197. SaretTy ATTACHMENT FOR Gas Cocks. James F. Smith, San 
Francisco, Cal. Filed Dec. 15, 1897. Serial No. 661,948. 


604,199. APPARATUS FOR GENERATING ACETYLENE GAS. Frederick S. 
Thorn and Charles Hoddle, London, England. Filed Nov. 21, 1896. 
Serial No. 612,998. Patented in England July 18, 1896, No. 15,962; in 
France Mar. 22, 1897, No. 265,252; in Belgium June 2, 1897, No. 128,632, 
and in Canada Dec. 1, 1897, No. 58,234. 

604,209. GAs-BURNER FoR WATER-HEATERS. Henry F’. Gabel, Pittsburg, 

Pagetiled Novy.) 18975" Serial .Nios:65 7,257. 

604,229. APPARATUS FOR MANUFACTURING ACEIYLENE GaS. Henri 
Cousin, Paris, France. Filed May 1, 1897. Serial No. 634,699. Pat- 
ented in Belgium Noy. 28, 1896, No. 124,866; in Luxemburg Mar. 109, 
1897, No. 2,788, and in England April 3,.1897, No. 8,552. 


604,241. Gas-ENGINE. Daniel M. Tuttle, Oneida, N. Y. Filed Dec. 17, 
1896. Serial No. 615,965. 


. 


May 24. 


604,406. AuToMATIC Gas-VENDING APPARATUS. Charles P. Mayer and 
John H. Pomeroy, New Haven, Conn. Filed Sept. 24, 1897. Serial No. 
652,911. 

604,427. APPARATUS FOR MANUFACTURING Gas. Henry C. Shields, Troy, 
N. Y. Filed Dec. 27, 1895. Serial No. 573,463. 
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604,617. SAFETY Gas Fixture. Albert N. Hoxie, Boston, Mass., assignor 
of two-thirds to Nathaniel C. Merrill, New York, N. Y. Filed Aug. 18, 
1897. Serial No. 648,643. 

604,659. APPARATUS FOR USING LIQUEFIED OR COMPRESSED GAS. 
Joseph B. Fournier, Paris, France. Filed Oct. 22, 1896, Serial No. 
609,762. Patented in France Mar. 30, 1896, No. 255,138. 


604,667. APPARARATUS FOR GENERATING ACETYLENE GAS. Georges de 
Roussy de Sales, Lyons, France. Filed Feb. 15, 1897. Serial No. 623,459. 
Patented in France Oct. 24, 1896, No. 260,714; in Belgium Jan. 23, 1897, 
No. 125,962; in Hungary Jan. 25, 1897, No. 8,389; in Switzerland Jan. 27, 
1897, No. 13,991; in England Jan. 28, 1897, No. 2,292; in Austria Feb. 
16, 1897, No. 505, and in Italy Apr. 5, 1897, LXXXV, 402. 


May 31. 


604,863. PtieE-JoINT. Gustav Hoyer, Schénebeck, Germany, assignor to 
the Fahrradwerke, vormals Hoyer & Glahn, same place. Filed Aug. 13, 
1897. Serial No. 648,112. 


604,879. ACETYLENE-GAS GENERATOR. William W. Goodwin, Borden- 
town, N. J. Filed Apr. 13, 1896. Serial No. 587,401. 


604,967. ACETYLENE-Gas APPARATUS. Daniel H. Chivert, Newilly-sur- 
seine, France. Filed Sept. 19, 1896. Serial No. 606,333. Patented in 
France Feb. 1, 1896, No. 253,620, and Aug. 18, 1896, No. 258,984; in 
Belgium Apr. 7, 1896, No. 120,742; in England Aug. 28, 1896, No. 19,059; 
in Austria Aug. 31, 1896, No. 46/256; in Hungary Sept. 3, 1896, No. 
7,168; in Italy Sept. 4, 1896, No. 42,441; in Spain Sept. 5, 1896, No. 
19,602; in Portugal Sept. 25, 1896, No. 2,315, and in Argentine Republic 
OCEPS0, 1506, N Grit a5 7. 

4 


juneEy: 


605,132. Cur-OFF FoR GaAs-JETS. Lawson Ramage, Holyoke, Mass. 
Filed Nov. 11, 1897. Serial No. 658,159. 

605,157. APPARATUS FOR GENERATING ACETYLENE GAS. John W. 
Scarth, Pudsey, and William A. Thornton, Wetherby, England. Filed 
Oct. 25, 1897. Serial No. 656,339. 

605,168. Gas-REGULATOR. Adolph Kuhne, New York, N. Y., assignor 
of one-half to James C. Meeks, same place. Filed July 15, 1897. Serial 
No. 644,627- 

605,250. INCANDESCENT Gas-Lamp. Ferdinand Christoph von Heyde- 
brand und der Lasa, New York, and Joseph Lock, Brooklyn, N.. Y., 
assignors to the Heydebrand Incandescent Light Company, New York, 
N.Y. Filed May 24, 1897. Serial No. 637,920. 

605,333. IGNITER FOR EXPLOSIVE-ENGINES. Oscar Owens, San Francisco, 
Cal., assignor to the American Type Founders Company. Filed Nov. 27, 
1896. Serial No. 613,671. 


ae 
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605,397. ACETYLENE-GAS GENERATOR. James H. Couper, Baltimore, Md., 
assignor to the Bryan Manufacturing Co., same place. Filed July 20, 1897. 
Serial No. 645,293. 

605,398. AceTYLENE-GAS GENERATOR. James H. Couper and Thomas A. 
Bryan, Baltimore, Md. Filed Oct. 5, 1897. Serial No. 654,118. 


June 14. 


605,560. Gas-HEATER. Michael Zippler, Allegheny, Pa. Filed May to, 
1897. Serial No. 635,794. 

605,562. INCANDESCENT GaS-BURNER. John W. Bragger, Watertown, 
N. Y., assignor to the Hitchcock Lamp Company, same place. Filed Oct. 
30, 1897. Serial No. 656,902. 

605,725. Gas-STove. John Langfield, Manchester, England. Filed Mar. 
4, 1898. Serial No. 672,575. 

605,815. Gas-ENGINE: James F. Duryea. Springfield, Mass., assignor to 
the Duryea Motor Wagon Company, same place. Filed June 14, 1897. 
Serial No. 640,697. 


HUnerat. 


605,868. PRocEss OF AND APPARATUS FOR BURNING ACETYLENE GAS. 
Maximilian Grimm, West Hoboken, N. J., assignor to Edward N. Dicker- 
som and |ulius |; suckert, New York."N. Y? Filed*Jan. 15, 1397. “Serial 
No. 619,357. 

605,886. BURNER FOR ACETYLEVE OR OFHER GASES. Gustav Lebrun 
and Fernand Cornaille, Paris, France. Filed Oct. 5, 1897. Serial No. 
654,102. Patented in France Mar. 4, 1897, No. 264,662, and in Belgium 
Mar. 5, 1897, Na. 126,739. 

605,926. ACETYLENE-GAS GENERATOR. Elmer E. Shuler, Havelock, 

"Neb. Filed Oct. 6, 1897. Serial No. 654,254. 

605,958. APPARATUS FOR GENERATING ACETYLENE Gas. Arthur B. 
Griffen, Verona, N. J., assignor to the Acetylene Apparatus Manufacturing 
Company, of West Virginia. Filed Nov. 16, 1896. Serial No. 612,173. 

605,960. INCANDESCENT Gas-LicHuT TassEL. Lucy Hooker, Sydney. 
New South Wales. Filed Sept. 24, 1897. Serial No. 652,915. 

605,991. ApparRATUS FoR Gas ANALYSIS. Otto Bleier, Vienna, Austria- 
Hungary. Filed June 10, 1897. Serial No. 640,276. 

606,037. APPARATUS FOR GENERATING ACETYLENE GAS. Henry H. 
Suplee, Philadelphia, Pa., assignor to Cornelius E. Baird, same place. 
Filed May 24, 1897. Serial No. 637,880. 

606,068. AUTOMATIC WATER-HEATER. William L. Miller, Pittsburg, Pa. 
Filed Oct. 1, 1897: Serial No. 653,670. 

606,126. Gas WATER-HEATER. Michael G. Cunningham, Bridgeport, 


Conn., assignor of one-half to Charles D. Woodruff, same place. Filed 
Mar. 7, 1898. Serial No. 672,828. 


XC 


606,136. BURNER. Charles Haffcke, Baltimore, Md. Filed May 15, 1897. 
Serial No. 636,663. 


June 28. 


606,224. MANTLE OR Hoop FOR WELSBACH OR OTHER INCANDESCENT 
LiGHTs. Julius Moeller, London, England, assignor to the Welsbach 
Light Company, Gloucester City, N. J. Filed Dec. 1, 1896. Serial No. 
614,061. Patented in England Jan. 31, 1895, No. 2,224. 


606,225. , GAs-BURNER. Ragland Momand, New York, N. Y., assignor to 


the American Lighting Company, of New Jersey. Filed July 7, 1897. 


Serial No. 643,700. 


606,226. PROTECTOR FOR INCANDESCENT BURNERS. John W. McKnight, 
Philadelphia, Pa., assignor of three-fourths to Philip Lewin, Marcus Lewin, 
and Maurice §. Lewin, same place. . Filed June 15, 1897. Serial No. 
640,824. 

606,228. ACETYLENE-GAS-GENERATING LAMp. Henry Oehl, New York, 
NOY.)  FiledtAtion 4; "189708 Serial No.4 7,010: 


606,305. “ACETYLENE-GAS GENERATOR. Henry Schneckloth, Holstein, 
Iowa. Filed Mar. 1, 1897. Serial No. 625,622. 


606,312. ELEectric IGNITER FOR Gas-ENGINES. Arnold J. Tackle, Oak- 
land, Cal. Filed Oct. 5, 1897.: Serial No. 654,155. 


606,385. ACETYLENE-GAS Lamp. Gustaf E. Hesse, Brooklyn, N. Y., 
assignor of two-thirds to George H. Robinson, New York, N. Y. Filed 
Nov. 2, 1897. Serial No. 657,144. 

606,386. GAS-ENGINE. Thomas H. Hicks, Fort Wayne, Ind. Filed Nov. 
29, 1895. Serial No. 570,421. 


606,430. Gas-ComprReEssor. Julius Sedlacek, Nuremberg, Germany. Filed 
Aug. 20, 1897. Serial No. 648,922. Patented in France Dec. 21, 1892; 
No. 226,556; in Germany Jan. 13, 1893, No. 77,119; in Austria-Hungary 
Mar. 18, 1893, No. 56,187, and No. 86,911, May 6, 1893, No. 1,089, and 
No. 5,637, and Aug. 30, 1893, No. 10,239, and No. 19,809 ; in Italy Mar. 
28, 1893, No. 1,194; in Switzerland July 24, 1893, No. 7,363, and June 25, 
1894, No. 8,798; in Belgium Aug. 25, 1894, No. 85,843, and in England 
May 14, 1895, No. 9,530. 


606,435. GAS-GENERATING GAS-FIXTURE. John F. Williams, Kansas 
City, Kan., assignor to Robert M. Snyder, Kansas City, Mo. Filed June 
8, 1897. Serial No. 639,919. 


606,441. AcCETYLENE-Gas Tip. Ludwig K. Bohm, New York, N. Y., 
assignor to the Electro Gas Company of West Virginia. Filed May 8, 
1896. Renewed May 25, 1898. Serial No. 681,754. 

606,504. EXPLOSIVE-ENGINF. Samuel Bouton, Philadelphia, Pa., assignor 


of one-half to William F. Ruwell and Alfred Henwood, same place. Filed 
July 30, 1897. Serial No. 646,440. 


———_a 
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606,539. APPARATUS FOR GENERATING ACETYLENE GAS. Oscar Grenier 
and Julien Grand, Lyons, France. Filed Oct. 29, 1896. Serial No. 610.465. 
Patented in France Mar. 30, 1896, No. 255,154; in England Aug. 12, 1896, 
No. 17,904; in Italy Sept. 28, 1896, LX XXIII, 445; in Belgium Sept. 30, 
1896, No. 123,596; in Luxemburg Oct. 9, 1896, No. 2,623; in Spain Nov. 
21, 1896, No. 19,695; in Switzerland Feb. 28, 1897, No. 13,068;.in Aus- 
tria July 8, 1897, No. 47/2,649, and in Hungary July 15, 1897, No. 8,552. 


606,625. PREPAYMENT FLUID-METER. Henry Green, Preston, England, 
assignor to himself, and Alexander C. Humphreys, and Arthur Graham 
Glasgow, New York, N. Y. Filed June 25, 1897. Serial No. 642,217. 
Patented in England Aug. 28, 1896, No. 19,067. . 


July 5. 


606,660. GaAs HEATING AND EXPANDING DEvVIcE. John C. Henderson, 
New York, N. Y. Filed Aug. 4, 1897. Serial No. 647,121. 


606,673. ACETYLENE-GAS GENERATOR. Thomas E. Lewis, Dublin, Tex. 
Filed Nov. 8, 1897. Serial No. 657,867. 

606,674. ACETYLENE-GAS GENERATOR. Thomas E. Lewis, Dougherty, 
Ind. Ter. Filed Sept.:24,:1897; . Serial No. 652,913: 


606,861. ACETYLENE-GAS GENERATOR. Emile Gossart, Bordeaux, France, 
Filed Dec. 31, 1897. Serial No. 665,207. Patented in France May 5, 1896, 
No. 255,978, and in Belgium Oct. 26, 1896, No. 124,199. 


July tz: 


607,049. Gas-BuRNER. Ellis T. Jones, Hoboken, N. J. Filed July 28, 
1897. Serial No. 646,161. 

607,276. GaAs-ENGINES. Joseph Reid, Oil City, Pa., Filed Jan. 25, 1895. 
Serial No. 662,935. 

607,317. INTERNAL COMBUSTION ENGINE. George L. Woodworth, Stan- 
ford University, California. Filed June 8, 1897. Serial No. 639,820. 


607,406. THERMOSTAT GAS-REGULATOR. John S. Coe, Paterson, N. J. 
Filed Jan. 4, 1898. Serial No. 665,558. 


July Io. 


607,536. GAS-ENGINE. Madison F. Bates, Lansing, Mich. Filed Nov. 9, 
1896. Serial No. 611,472. 

607,541. HEAT-GENERATING GAS-BURNER. Emanuel Herz, Berlin, Ger- 
many, Filed Apr. 28. 1896. Serial No. 589,416. Patented in Germany 
Mar. 5, 1896, No. 90,214. 

607,566. GaAs-ENnGINE. Charles Jacobson, Erie, Pa. Filed Dec. 2, 1896, 
Serial No. 614,192. 


x¢cil 

607,580. GaAs-ENGINE. Levi J. Wing, New York,.N..Y. Filed Dec. 22, 
1896. Serial No. 616,599. 

607,613. HypROcCARBON-GAS ENGINE. William O. Worth, Benton Har- 
bor, Mich. Filed July 1, 1895. Renewed July 3, 1897. Serial No. 643,467. 

607,650. ACETYLENE-GAS GENERATOR. Frederick H. Smith, Dunblane, 
Scotland. Filed Sept. 22, 1897. Serial No. 652,575. 

607,655. Process oF AND APPARATUS FOR GENERATING POWER FROM 
CoMPRESSED GASES. Edward N. Dickerson, New York, N. Y. Filed 
Feb. 27, 1895. Serial No. 539,373. 

607,662. METHOD OF UTILIZING LIQUEFIABLE GASES IN OPERATING 
ENGINES, Etc. Edmund V. Roure, Philadelphia, Pa, assignor of two- 
thirds to Cornelius A. Lane and John L. Kelly, same‘place. Filed July 21, 
1896. Serial No. 600,018. 

607,701. AcETYLENE-GAS GENERATOR. John A. Olson, Minneapolis, 
Minn. Filed Aug. 17, 1896. Serial No. 603,047. 

607,756. Gas-BURNER. William Ludlow, Buffalo, N. Y. Filed Jan. 14, 
1898. Serial No. 666,726. 


July 26 


607,878. Gas-ENGINE. Charles Quast, Marion, Ohio. Filed Sept. 15, 
1894. Serial No. 523,170. . 

607,879. GAS-ENGINE. Charles Quast, Bucyrus, Ohio. Filed Jan. 5, 1895. 
Serial No. 533,915. 

607,903. Gas-ENGINE. William J. Wright, Pittsburg, Pa. Filed Apr. 26, 
1897. Serial No. 633,951. 

607,904. GAS-ENGINE. William J. Wright, Pittsburg, Pa. Filed May 20, 
1897. Serial No. 637,450. 

607,943. MErtTHop oF PRODUCING AMMONIA. Hermann Mehner, Berlin, 
Germany. Filed Mar. 11, 1897. Serial No. 627,057. Patented in Lux- 
emburg, Feb. 2, 1897, No. 2,746. 

607,992. IGNITER FOR GAS-ENGINES. Ralph B. Hain, Grand Rapids, 
Mich., assignor to the Monitor Vapor Engine and Power Company, same 
place. Filed Apr. 8, 1896. Serial No. 586,741. . 

608,100.  ANNUNCIATOR GAS-FIXTURE. John L. Bixby, Arlington, Mass., 
assignor to Nathaniel Conant, Brookline, Mass. Filed Nov. 26, 1897. 
Serial No. 659,754. 


August 2. 

608,270. ACETYLENE-GAS GENERATOR. Walter S. Powers and Adrian J. 
Reynolds, Nashville, Mich. Filed Nov. 13, 1897. Serial No. 658,465. 
608,298: Gas-ENGINE. John J. Ohrt, Burlington, Iowa. Filed Mar. 5, 

1897. Renewed June 22, 1898. Serial No. 684,184. 


608,395. BURNER AND CHIMNEY-HOoLDER. Jasper H. Moss, Topeka, 
Kan, assignor of forty-nine one hundredths to Channing J. Brown, same 
place. Filed Oct. 30, 1897. Serial No. 656,915. 


x¢lll 


608,409. IGNITING MECHANISM FoR EXPLOSIVE-ENGINES. Joseph Lizotte, 
Quincy, Mass., assignor of one-half to Mellen N. Bray, Boston, Mass. 
Original application filed June 28, 1897. Serial No. 642,569. Divided 
and this application filed Nov. 17, 1897. Serial No. 658,800. 

608,460. ACETYLENE-GAS GENERATOR. Alexander Keith and James H. 
Byrne, Toronto, Canada. Filed May 6, 1897. Serial No. 635,287. 

608,540. GaAs-BURNER. Adolph Beler, Allegheny, Pa., assignor to the 
Monarch Water Heater Company, Pittsburgh, Pa. Filed Mar. 27, 1897. 
Renewed May 6, 1898. Serial No. 680,084. 

608,541. ACETYLENE-GAS GENERATOR. Harold J. Bell, Niagara, Canada, 


assignor to himself and Elmer E. Almy and William H. Almy, Rochester, 
Naw, sobiled Mar 15,1898.) Serial No..672, 732. 


August g. 


608,571. ACETYLENE-GAS GENERATOR. Frank E. Bundy, Elmira, N. Y. 
Filed Apr. 5, 1897. Serial No. 630,842. 

608,643. ACETYLENE-GAS-GENERATING APPARATUS. John Boland, De- 
catur, Ill., assignor of one-half to Charles E. Peebles, Raymond, Ill. Filed 
July 3, 1897. Serial No. 643,358. 

608,804. APPARATUS FOR GENERATING ACETYLENE GAS. Axel A. Strom, 
Austin, Ill., assignor, by mesne assignments, to the Walmsley & Company, 
Chicago, Ill. Filed June 14, 1897. Serial No. 640,734. 

608,869. ACETYLENE-GAS GENERATOR. Charles Kelly, Passaic, N. J., 
assignor to the Read Holliday and Sons, Limited, New York, N. Y. Filed 
Feb. 15, 1898. Serial No. 670,416. 

608,944. ATTACHMENT FOR GAS-ENGINES, Joseph H. Wiehl, Zelienople, 
Pa., assignor of one-third to Wm. M. C. Jones, Pittsburg, Pa. Filed Apr, 
21, 1897. Serial No. 633,098. 

608,968. Gas or O1L Motor For BicycLes.. Wensel Morava, Chicago, 
Ill. Filed Mar. 22, 1897. Serial No. 628,573. 

608,972. WaTER-HFATER. John C. Beckfield, Pittsburg, Pa., assignor to 
the Monarch Water Heater Company, same place. Filed Feb. 18, 1897. 
Serial No. 623,991. 

608,974. VALVE FoR Gas HEATERS. Alfred E. Detwiler, Milwaukee, Wis., 
assignor to the Milwaukee Gas Stove Company, same place. Filed Nov. 

3, 1893. Serial No. 490,741. 

608,985. APPARATUS FOR PRODUCING ACETYLENE GAS. Thomas Hen- 
nessy, Excelsior Springs, Mo. Filed Sept. 25, 1895. Renewed Oct. 27, 
1897. Serial No. 656,581. 


August 16. 


609,034. APPARATUS FOR FORMING AND BAKING INCANDESCENT-LIGHT 
MANTLES. William Mahler, New York, N. Y. Filed July 10, 1897. 
Serial No. 644,156. 
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609,150. Process oF AND APPARATUS FOR MANUFACTURING COKE. 
John S. Kay, Sandal Magna, England. Filed Apr. 25, 1896. Serial No. 
589,039. Patented in England May 27, 1895, No. 10,356. 

609,189. '‘ACETYLENE-GAS GENERATOR. John Kirkham, Oakland, Cal., 
assignor of one-half to Joseph Von Wyl, same place. Filed Mar. 15, 1898. 
Serial 673,917. 

609,226. AuTOoMATIC ACETYLENE-GAS MACHINE. Charles S. Burton, Oak 
Park, Ill. Filed Nov. 23, 1896. Serial No. 613,051. 

609,250. ELECTRICAL IGNITER FOR GAS-ENGINES. Nikola Tesla, New 
York, N.. Y.. Filed Feb,.17, 1897. - Renewed June irs, 15908... Serial (NG. 
683,524. 

609,313. ACETYLENE-GAS GENERATOR. John A. Welton, Canal Dover, and 
Jesse V. Price, Gnadenhiitten, Obioy ~ Filed Dec: 267 1507. serial Nor 
664,139. 

August 23. 


609,494. Ac#TYLENE-GAS GENERATOR. Ludwig K. Bohm, New York, 
N. Y., assignor to the Electric Gas Company, of West Virginia. Filed 
June 1, 1896. Renewed May 25, 1898. Serial No. 681,755. 

609,582. PROCESS OF AND COMPOSITION FOR MAKING Gas. Louis G. 
Harris, Toronto, Canada. Filed Aug. 18, 1897. Serial No. 648,694. 
609,596. WATER-HEATER. Joseph W. Taylor, Wilkinsburg, Pa., assignor 
of one-half to Harry W. McIntosh, Pittsburgh, Pa. Filed June 24, 1897. 

Serial No. 642,178. 

609,656. HEATING AND ILLUMINATING ATTACHMENT FOR GAS-BURNERS. 
Harry A. Bower, Chelsea, Mass., assignor to Wendell P. Lee and Wil- 
liam H. Breen, Boston, Mass. Filed Jan. 4, 1897. Serial No. 617,895. 

609,673. ACETYLENE-GAS-GENERATING APPARATUS. James T. Hays and 
Thomas C. Hays, Emmitsburg, Md. Filed Mar. 31, 1898. Serial No. 
675,963. 

609,705. GaAs-PRODUCER. James G. Sanderson, Scranton, Pa, Filed Jan. 
7, 1897. Serial No. 618,360. 

609,761. GaAs-PRoDUCER. Peter English, Benton Harbor, Mich., assignor 
of one-half to George H. Paine, Detroit, Mich. Filed May 1st, 1897. 
Serial No. 634,709. 

August 30. 


609,831. CARBURETrER. Clarence Le Roy Parker, Silver Creek, N. Y., as- 
signor to David Parker, same place. Filed July 22, 1897. Serial No. 
645,593: 

609,861. ACETYLENE-GAS GENERATOR. John Williamson, Chicago, III. 
Filed Aug. 30, 1897. Serial No. 649,926. 

609,864. PROCESS OF AND APPARATUS FOR PRODUCING CALCIUM CARBID, 
Matthew P. Wood, New York, N. Y. Filed Apr. 23, 1897. Renewed 
Jan. 27, 1898. Serial No. 668,230. 


XCV 


610,034. GaAs-ENGINE. Allen H. Dingman, De Haven, Pa., assignor of 
one-half to James Amm, Buffalo, N. Y. Filed June 25, 1897. Serial No. 
642,291. 

610,040: CARBURETER. Henry Ford, Detroit, Mich., assignor to William 
Cy Maybury,-irustees same, place. © Miled Apr. 7, 1897.) serial No. 
631,083. 

610,055. APPARATUS FOR PRODUCING ACETYLENE Gas. Thomas Holli- 
day, Huddersfield, England. Filed Nov. 18, 1896. Serial No. 612,590. 
Patented in England Mar. 16, 1896, No. 5,813, and Jan. 12, 1897, No. 
885; in France July 11, 1896, No. 275,168; in Belgium June 16, 1896, 
No 121,931; in-Cape, Colony Nov. 26, 1396, No. 1,256; in Transvaal, 
Dec. 9, 1896, No. 1,276; in Natal Dec. 31, 1896, No. 12; in Switzerland 
Jan 21, 1897, No. 13,621; in Hungary Jan. 21, 1897, No. 23,311; in Aus- 
iriasfana21, 1597, No, 47/ 1,018; in-India Feb. 17, 1897, No. 66; in’ Vic- 
toria Feb. 18, 1897, No. 13,949; in South Australia Feb. 19, 1897, No. 
3.557; in New South Wales Feb. 20, 1897, No. 7,279; in Portugal Feb. 
21, 1897, No. 2,409; in Tasmania Feb. 22, 1897, No. 1,831; in Queens- 
lad eb. 22, 150 7,N 0. 63,701 5 in Spain. Feb..23) 1897, No. 20,274 >in 
New Zealand Feb. 27, 1897, No. 9,308; in West Australia Mar.. 2, 1897, 
No. 1,538, and in Italy Apr. 28, E50 tee SONS 70. 


610,086. ACETYLENE-GAS GENERATOR. Vincenzo Sardi, Turin, Italy. 
Filed Dec. 29, 1897. Serial No. 664,264. Patented in Italy Mar. 16, 1896, 
LXXX, 320, April 29, 1896, LXXXI, 185, and Sept. 4, 1896, LXXXIII, 
239, in Belgium Sept. 17, 1896, No. 122,720; in England Sept. 21, 1896, 
No. 20,903; in France Nov. 16, 1896, No. 258,473; in Spain Nov. 20, 
1896, No. 19,464; in Austria Nov. 28, 1896, No. 46/6,777; in Hungary 
Jan. 2, 1897, No. 7,441; in Switzerland Jan. 31, 1897, No. 12,804, and in 
Portugal Feb. 20, 1897, No. 29. 


610,150. APPARATUS FOR GENERATING ACETYLENE GAS. Max Strakosch, 
Vienna, Austria-Hungary. Filed Apr. 7, 1898. Serial No. 676,768. 


610,159. CARBURETER:. Robert G. Speer, St. Louis, Mo. Filed Aug. 30, 
1897. Serial No. 650,048. 


Sept. 6. 


610,171. CARBID-CARTRIDGE FOR ACETYLENE GAS. Edward N. Dicker- 
son, New York, N. Y. Filed June 16, 1897. Serial No. 640,981. 


610,263. GaAs-BURNER. Albert L. Dowell, Paterson, N. J., assignor of one- 
half to Jew Garlick, same place. Filed Feb. 28, 1898. Serial No. 672,001. 

610,281. AUTOMATIC WATER-HEATER. Edwin Ruud, East Pittsburg, Pa. 
Filed Jan. 22, 1897. Serial No. 620,196. 


610,283. INCANDESCENT GAS-BURNER. Paul G. de Schodt, Namur, Bel- 
gium. Filed Oct. 19, 1897. Serial No. 655,704. 


6 10,306, ACETYLENE-GAS GENERATOR. William A. McCune, Sterling, III. 
Filed Sept. 14, 1897. Serial No. 651,672. 


xevl 


610,343. MEANS FOR AUTOMATICALLY CONTROLLING SUPPLY OF GAS AND 
WaTER, ETc. John S. Coe, Paterson, N. J., assignor to the Supreme 
Water Heater Company, of New Jersey. Filed Jan. 4, 1898. Serial No. 
665,557: ; 

610,414. Gas-BuRNER. Frank Rhind, Bridgeport, Conn., assignor of one- 
half to The Bridgeport Brass Company, same place. Filed Nov. 6, 1897. 
Serial No. 657,643. 

610,473. WELSBACH LAMP. Frank A.-Cortis, Meriden, Conn., assignor of 
one-half to Dwight T. Cortis, Boston, Mass. Filed Oct. 27, 1896. Serial 
No. 610,174. 


September 13. 


610,623. AUTOMATIC CUT-OFF FOR GAS-BURNERS. Phillip C. Folwell,. 
Toronto, Canada. Filed Oct. 9,1897. “Serial No. 654,719. 


610,682. GaASs-ENGINE. Joseph N. Kelly and Wallace M. Kelch, Dayton, 
Ohio. Filed Mar. 31, 1897. Serial No. 630,065. 

610,867. PROCESS OF AND APPARATUS FOR MAKING HYDROGEN GAS AND 
OTHER Propucts. Leopoldo V. Pratis and Pietro Marengo, Turin, 
Italy. Filed July 15, 1897. Serial No. 644,701. Patented in England 
July 22, 1896, No. 16,277, and June 29, 1897, No. 15,509; in Italy Jan. 
26, 1897, No. 43,205; in Belgium Feb. 27, 1897, No. 126,377; in Luxem- 
burg Mar. 12, 1897, No. 2,783, and in Spain Mar. 29, 1897, No. 20,497. 


6LO,868. UTILIZING HYDROGEN GAS FOR PRODUCING LIGHT AND HEAT. 
Leopoldo V. Pratis, and Pietro Marengo, Turin, Italy. Filed July 15, 
1897. Serial No. 644,702. Patentedin England July 22, 1896, No. 16,2774 ; 
in Italy Jan. 26, 1897, No. 43,205; in Belgium Feb. 27, 1897, No. 126,377; 
in Luxemburg Mar. 12, 1897, No. 2,783, and in Spain Mar. 29, 1897, No. 
20,497. ; 

610,869. Gas-Moror. Leopoldi V. Pratis and Pietro Marengo, Turin, 
Italy. Filed July 15, 1897. Serial No. 644,703. 

610,877. ACETYIENE-GAS GENERATOR. Matthias F. McNelly, Chicago, 
Ill., assignor to the Monarch Manufacturing Company, Indianapolis, Ind. 
Filed Oct. 30, 1897. Serial No. 656,876. 


September 20. 


610,937. ACETYLENE-GAS GENERATOR. Brank E. Bundy, Elmira, N. Y. 
Filed Sept 2, 1897. Serial No. 650,321. 

610,994. APPARATUS FOR MAKINC GAS FROM OIL. Francis L. Marte- 
nette, Chico, Cal. Filed Feb. 9, 1898. Serial No. 669,668. 


611,002. AcCETYLENE-GAS GENERATOR. Richard Pintsch, Berlin, Ger- 
many, assignor to the Safety Car Heating and Lighting Company, New 
York, N. Y: Filed Oct. (30; 1896) Serial (Nor 610,542. ~ Patented in 
Switzerland Sept. 19, 1896, No. 12,865, and in England Oct. 31, 1896, No. 
20,602. 


X¢@vll 


611,081. MrtrHop oF AND APPARATUS FOR COLLECTING AND PURIFY- 
ING Gas. Joseph Schneible, New York, N. Y. Filed June 11, 1895. Re- 
newed Feb. 10, 1898. Serial No. 669,864. 

611,125. Gas or O1L Motor ENGINE. Herbert A. Humphrey, North- 
wich, England. Filed Nov. 30, 1897. Serial No. 660,261. Patented in 
England Jan.-5, 1895, No. 347. 

611,168. AuTomMATIC GAS-SUPPLY APPARATUS. Edward N. Dickerson, 
New York, N. Y. Filed Dec. 20, 1894. Serial No. 532,425. Patented 
in England June 18, 1895, No. 11,848B; in France June 18, 1895, No. 
248,270; in Belgium June 18, 1895, No. 116,130; in Italy June 18, 1895, 
XXX, 39, 163, LXXVI, 430, and in Spain June 19, 1895, No. 17,594. 


Sept 27. 

611,248. Gas-BURNER. James C. Gray and Thomas Roderick, Columbus, 
Ohio, said Roderick assignor to said Gray. Filed Oct. 30, 1897. Serial 
No. 656,918. | 

611,341. MIXER AND VAPORIZER FOR EXPLOSIVE-ENGINES. Geo. W. 
Starr and John Mf. Cogswell, Havana, Ill. Filed Aug. 10, 1897. Serial 
No. 647,730. 

611,348. IcNniTING DEVICE FOR GAS-ENGINES. William A. Bole and 
Thomas J. Hegan, Pittsburg, Ra. Filed June 30, 1397. Serial No, 
646,463. 

611,425. MEANS FOR AUTOMATIC CONTROL OF GAS-SUPPLY IN GAS 
COOKING-STCVES. John Wynn, Cardiff, England. Filed Feb. 2, 1897. 
Serial No. 621,675. Patented in England Sept. 23, 1896, No. 21,050; in 
France Jan. 9, 1897, No. 262,924; in Belgium Jan. 11, 1897, No. 125,674; 
in Canada Feb. 24, 1897, No. 55,093; in South Australia Mar. 2, 1897; 
No. 3,575; #n! Victoria “Mar.,3, .1807;,.No: 135987; in New South Wales 
Mar. 5, 1897, No. 7,306; in Queensland /‘Mar.’.6, -1897, ) No.-3,777, in 
Tasmania Mar. 8, 1897, No. 1,842; in West Australia Nov. 30, 1897, 
No. 1,883, and in New Zealand Dec. 3, 1897, No. 10,180. 

611,471. REGULATOR FOR GAS-BURNERS. Robert Gilchrist, Louisville, 
Ky. Filed Nov. 18, 1897. Serial No. 659,133. 

611,473. METHOD OF AND APPARATUS FOR GENERATING ACETYLENE 
Gas. Clarence R. Gillett, Chicago, Ill., assignor to Henry W. Leman, 
same place. Filed Aug. 26, 1898. Serial No. 689,543. 

611,483. AcCETYLENE-GAS GENERATOR. George L. Hogan, Baltimore, Md. 
Serial No. 677,442. | 

611,490. Gas-GeNERATOR. Henry Keller, New York, N. Y., assignor 
of one-half to Albert A. Meyer, same place. Filed Mar. 19, 1897. Serial 
No. 628,243. 

611,519. GAs REGULATOR. John F. Simmance, London, England. Filed 
Dec. 24, 1897. Serial No. 663,363. 

611,527. INCANDESCENT MANTLE Support. Leopold Stiassny, New 
York, N: Y. Filed Feb. 24, 1898. Serial No. 671,514. 

611,577. ACETYLENE-GAS GENERATOR. Alvah M. Griffin, Marysville, 
Kan., assignor to the Griffin Gas Company, same place, Filed Oct. 9, 
1897. Serial No. 654,684. 


UNITED* STATES PATENTS] RET AGUNG 
! Om Cr, 


EXPIRED FROM OCTOBER IST, 1897, TO OCTOBER IST, 1898. 


October 5, 1880. 


232,808. GaAs-ENGINE. Louis Durand, Quebec, Province of Quebec, Can- 
ada, assignor of one-half of his right to Dexter H. Walker, New York, 
N. Y. Filed May 19, 1880. 


232,937. PipE CUTTER AND WRENCH. Genry A. Chapman, Strawberry 
Point, Iowa. Filed Aug. 21, 1880. 


232,943. Gas REGULATOR. James Blatch Cox, 13 Strand, Torquay, Eng- 
land. Filed Mar. 3, 1880. Patented in England, Sept. 18, 1879. 

232,987. GAS-ENGINE. Charles Linford, Leicester, England. Filed 
Sept. 3, 1880. Patented in England Apr. 17, 1879 and Jan. 24, 1880. 


233,048. Gas-REGULATOR. Joseph B. Tiffany, New York, N. Y. Filed 
Jan. 12, 1880. 


October 12. 
233,065. GAS OR VAPOR BURNER. Charles F. Burnap, Allegheny, as- 
signor to Ralph Bagaley, Pittsburgh, Pa. Filed July 10, 1880. 
233,212. HyprRocaRBoN-BURNER. John W. Culmer, Allegheny, assignor 
to the Culmer Manufacturing Company, Oil City, Pa. Filed May 31, 1880. 


233,283. Gas-STovr. Antonio L. Rossetti, New York, assignor of one- 
half of his right to Orazio Lugo, Flushing, N. Y. Filed Apr. 10, 1880. 


October Ig. 
233,370. PACKING FOR GAS-ENGINES AND PIPEs. Julius Pintsch, Berlin, 
Prussia. Filed July 9, 1880. Patented in Germany Sept. 4, 1877. 


233,372. VENTILATING GASALIER. John P. Putnam, Boston, Mass. Filed 
July 19, 1880. 


233,389. GaAs-STOVE. James Adams, Glasgow, Great Britain. Filed Dec. 
5, 1879. Patented in England, Mar. 19, 1879. 


233,451. Gas-GOvERNoR. John A. Wilson, Baltimore, Md. Filed Apr. . 
29, 1880. : 
October 26. 


233,609. GaAs-BURNER. JosephS. Ford, Philadelphia, Pa. Filed Aug. 3, 
1880. 


Xc1x 
233,645. GaAs-METER. Lafayette L. Treman, Ithaca, N. Y. Filed Apr. 
23, 1880. 


233,804. Gas-ENGINE. Alexander K. Rider, Walden, assignor to T. f. 
Rider, New York, N. Y. Filed May 31, 1880. 


November 2. 

233,860. ProcEess oF AND APPARATUS FOR GENERATING GAS.  Erazm 
J. Jerzmanowski, New York, N. Y. Filed May 28, 1880. 

233,862. PROCESS OF AND APPARATUS FOR MAKING ILLUMINATING-GAS. 
Erazm J. Jerzmanowski, New York, N. Y. Filed May 28, 1880. 

233,863. CooKING-STovE. Lazard Kahn, Cleveland, Ohio. Filed Apr. 5, 
1880. 

233,956. Gas GENERATOR. Theophilus Van Kannel, Cincinnati, Ohio. Filed 
Dec. 31,1370. 

233,978. CARBURETING APPARATUS. George H. Burrows, Somerville, 
Mass. Filed June 18, 1879. 

234,108. CARBURETING APPARATUS. John Ruthven, St. Louis, Mo. Filed 
Oct. 14,1879: , 


November g. 
234,198. GaAs-APPARATUS. John C. Noonan and George W. Young, Phila- 
delphia, Pa. Filed Oct. 29, 1879. 
234,282. HypROCARBON-BURNER. John S. Hull, Baltimore, Md. Filed 
May 6, 1880. 


234,358. INDICATING TIME BY GAS-PRESSURE. Gustavus G. Wagner, 
New York, N. Y. Filed Apr. 7, 1880. 


November 16. 


234,395. HYDROCARBON FuRNACE. William D. Dickey, New York, N. Y. 
Filed Sept. 1, 1880. 

234,400. PROCESS OF AND APPARATUS FOR MANUFACTURING ILLUMINAT- 
inG Gas. Arthur O. Granger and Joseph H. Collins, Jr., Philadelphia, 
Pa. Filed Apr. 12, 1880. 

234,421. GAS-PRESSURE REGULATOR. Person Noyes, Lowell, Mass. 
Filed Mar. 19, 1879. 

234,468. HypROCARBON-BURNER. Daniel M. Graham, Chicago, Ill. Filed 
July 3, 1880. 

234,546. GaAS-MAKING APPARATUS. Charles F. Dieterich, Baltimore, Md. 
Filed Dec. 12, 1879. 


November 23. 


234,662. APPARATUS FOR LIGHTING GAS BY ELECTRICITY. Edward N. 
Dickerson, Jr., New York, N. Y. . Filed July 23, 1880. 


Cc 
November 30. 


234,898. FLuIp-METrER. Daniel P. Weir, Salem, Mass., assignor of one- 
half to John Jackson, same place. Filed May 15, 1880. 


234,955. CARBURETING AFPARATUS. George H. Burrows, Boston, Mass. 
Filed Jan. 8, 1880. 


235,024. Evecrric Gas-LIGHTING BURNER. David Rousseau, New York, 
N.Y. Filed July 28, 1880. 


December 14. 


235,415. Varor-BURNER FOR Sroves. Zebulon Davis, Canton, Ohio, 
assignor to William B. Blake, same place. Filed Aug. 27, 1880. 

235,451. APPARATUS FOR GENERATING HYDROCARBON ILLUMINA‘TING - 
AND HEATING Gas. William P. Patton, Harrisburg, Pa., assignor of 
one-half to John Hervey Patton, same place. Filed June 26, 1880. 


235,545. INDICATOR FOR GAS-BURNERS. John Manuel, Philadelphia, Pa. 
Filed May 5, 1880. 


December 21. 


235,621. HyprRoCARBON-BURNER. Frederick W. Carter, Camden, N. J. 
Filed Sept. 27, 1880. 


235,640. Gas STOVE OR OVEN. Albanus W. Morton, Brooklyn, assignor 
to Morton Gas Stove Company, New York, N.Y. Filed Mar. 19, 1880. 

235,646. PUMP FoR COMPRESSING ILLUMINATING GAS. Richard J. Pintsch 
and Julius Pintsch, Berlin, Germany. Filed Oct. 12, 1880. 


235,769. ELrectric LIGHTING ATTACHMENT FOR GAS-BURNEkS. Charles 
H. Hinds, New York, N. Y. Filed Apr. 7, 1880. 


December 28. 


235,978. Evecrric LIGHTING Device. George D. Bancroft, Boston, 
Mass. Filed June 7, 1880. 


235,979. ExLecrric Gas-LIGHTING APPARATUS. George D. Bancroft, 
Boston, Mass. Filed Apr. 23, 1880. 


236,010. APPARATUS FOR LIGHTING AND EXTINGUISHING GAS-BURNERS 
BY AUTOMATIC MEANS. Wilhelm Effer, Berlin, Germany. Filed Aug. 26, : 
1880. Patented in England May 10, 1880. 


236,039. PRocEsS OF AND APPARATUS FOR MANUFACTURING GAS. Moses 
W. Kidder, Lincoln, Mass, Filed Jan. 12, 1880. 


236,098. HyYDROCARBON-FURNACE. Byron Sloper, New York, N. Y., 
assignor of one-half to Walter M. Jackson, Providence, R. I. Filed Nov. 


16, 1880. 


cl 
January 4, 188r. 

236,208. HyYDROCARBON-FURNACE FOR THE PRODUCTION OF STEAM, 
REDUCTION OF ORES, E1c. Virgil W. Blanchard, Weybridge, Vt. Filed 
July 24, 1879. 

236,258. OscILLATING {[GAs-MoTor. Joseph Ravel, Paris, assignor to 


Compagnie des Moteurs a Gaz Frangais, Systeme Ravel, France, Filed 
Oct. 26, 1880. Patented in France Novy. 23, 1878. 


January rl. 
236,411. GENERATOR FOR HYDROCARBON-ENGINES. Israel R. Blumen- 
berg, Washington D. C. Filed Oct. 9, 1880. 
236,433. CARBURETER. John W. Hoard, Providence, R. I. Filed Sept- 
16, 1880. 
236,480. COMPOUND FOR MANUFACTURE OF GAS-TUBING. Samuel Barr, 
Providence, R. I: Filed Dec. 3, 1879. 


236,491. APPARATUS FOR THE MANUFACTURE OF HEATING AND ILLUM- 
INATING Gases. William Harkness, New York, N. Y. Filed Feb. 2, 
1880. 


236,551. GAS-REGULATING BURNER. John N. Chamberlain, Springfield, 
Mass. Filed May 3, 1880. 

236,586. CARBURETING APPARATUS. Abel Henning, Easton, Md. Filed 
June 2, 1880. 


236,622. PUMPING MECHANISM FOR GAS APPARATUS. S. Henry Pincus, 
Philadelphia, Pa. Filed Mar. 23, 1880. 


January 18. 


236,665. STovr. Ebenezer Blackman, Brooklyn, N. Y. Filed Apr. 6, 
1880. | 


January 25. 


236,869. APPARATUS FOR OBTAINING HEAT FROM GaAs. ° Augustus L. 
Allen and Geo. W. Harris, Poughkeepsie, assignors of one-third to Horatio 
P. Allen, New York, N. Y. Filed Oct. 29, 1880. 

236,999. Gas-RETorT Lip., William J. Dooley, New York, N. Y. Filed 
June 3, 1880. 

237,034. Gas-REGULATOR. Jacob Merritt, and Archibald Ford. San 
Francisco, Cal. Filed Nov. 4, 1880. 


February 8. 


237,541. Process OF AND APPARATUS FOR MANUFACTURING GAS. Jas. 
J. Johnston, Columbiana, Ohio, assignor to himself and A. C. Ellis, 
Allegheny, Pa. Filed Sept. 17, 1880. 


Cll 
237,542. Gas-SCRUBBER. Edward Jones, South Boston, Mass. Filed July 
31, 1880. 


237,663. HYDROCARBON-GAS GENERATOR. Joseph Flannery, Philadelphia, | 
Pa. Filed May 6, 1880. 


February 15. 

237,672. GaAs OR VAPOR STOVE. John Benbow, Cleveland, Ohio. Filed 
July 9, 1880. 

237,752. Gas-CARBURETER. Peter Keller, New York, N. Y., assignor to 
the Gas Carburetter and Economizing Company, same place. Filed 
Aug. 17, 1880. 

237,869. Raptaror. Charles B. Hotchkiss, Brooklyn, N. Y. Filed Dec. 
27, 1879. 

237,898. APPARATUS FOR MAKING ILLUMINATING-GasS. Julius Pintsch, 
Berlin Prussia, Germany. Filed July 9, 1880. Patented in Germany July 
3, 1877. 


February 22. 


238,020. APPARATUS FOR PRODUCING ILLUMINATING GAS OR VAPOR. 
Samuel J. Anthony and Edward J. Frost, Philadelphia, Pa. Filed May 15, 
1880. 

238,141. CARBURETER. William McKenzie and James H. Mason, Detroit, 


Mich., assignors to the Combination Gas Machine Company, same place. 
Filed Sept. 28, 1880. 


238,169. SeLF-EXTINGUISHING GAS-BURNER. Nathaniel Sleeman, Ansonia, 
assignor of one-half to Lewis Hotchkiss, Birmingham, Conn. Filed Sept. 


20, 1880. 
March 1. 
238,205. GaAs-BURNER. John F. Barker, Springfield, Mass. Filed Dec. 
29, 1880. - 


238,301. BURNER FOR GAS-STOVES. Albanus W. Morton, Brooklyn, N. Y. 
Filed June 5, 1880. 

238,359. Gas-GOVERNOR. William Cowan, Edinburgh, North Britain. 
Filed Jan. 13, 1881. Patented in England Dec. 8, 1880. 

238,375. GAs-REGULATOR. John M. Foster, Philadelphia, Pa. Filed Oct. 
23, 1880. 

238,377. AUTOMATIC Gas LIGHTING AND EXTINGUISHING DEVICE. John 
M. Foster, Philadelphia, Pa. Filed Aug. 11, 1880. 


238,383. ELECTRICAL GAs LIGHTER. Charles D. P. Gibson, New York, 
N. Y. Filed Sept. 28, 1880. 


283,386. CARBURETER. James T. Guthrie, Leesburg, Ohio. Filed Oct. 
2, 1880. 


cill 
238,411. Door-FRAME FOR RETORT-BENCHES OF Gas-Works. Albien H. 
Lowell, Manchester, N. H. Filed Nov. 2, 1878. 
238,435. GAS-REGULATING BURNER. Hannibal W. Rappleye, Philadelphia, 
Pa. Filed Jan. 8, 1881. 
9,595 (Re-issue). MANUFACTURE OF ILLUMINATING-Gas. Asa W. Wilkin- 
son, New York, N. Y. Filed Mar. 31, 1880. Original No. 123,538, dated 


Feb. 6, 1872; Reissue No. 4,821, dated Mar. 19, 1872; Reissue No. 5,149, 
dated Noy. 19, 1872. 


March 8, 


238,633. VAPoR-BURNER. George W. Billings, Cleveland, Ohio, assignor 
to Otis D. Crocker, same place. Filed May 24, 1880. 

238,634. Vapor-BurNER. George W. Billings, Cleveland, Ohio, assignor 
to Otis D. Crocker, same place. Filed July 26, 1880. 

238,668. HyYyDROCARBON-GAS GENERATOR. Peter J. Fitzgerald, Sharon 
Hill, assignor of one-half to C. F. Robertson, Philadelphia, Pa. Filed 
Nov. 12, 1880. 


March 15. 

238,757... CARBURETER. Adelbert M. Brainard, Chicago, IIl., assignor 
of one-half to-Alonzo Pelton, same place. Filed May 17, 1880. 

238,768. GaAs-VALVE. Julius C. Drucklieb and William Fels, Paterson, 
Neji Piled Dec.-7, 1330: 

238,818. CARBURETER. William W. Walmsley, San Francisco, Cal. Filed 
Dec. 30, 1880. 

238,837. Gas-MAKING APPARATUS. John W. Boland, Baltimore, Md. 
Filed July 28, 1880. 

238,984. GaAs oR VAPoR STOVE. John Swarts, New York, N. Y. Filed 
Dec. 17, 1880. 


March 22. 


239,014. CoMBINED FIRE-ALARM AND GAS-LIGHTING APPARATUS. George 
D. Bancroft, Boston, Mass. Filed Dec. 8, 1880. 

239,282. Gas-METER.. Thomas Tansley, Jr., Baltimore, Md., assignor to 
Dickey, Tansley & Co., same:place. Filed Jan. 24, 1881. 

9,611 (Reissue). APPARATUS FOR LIGHTING Gas BY ELECTRICITY. Edward 
N. Dickerson, New York, N. Y., assignee, by mesne assignments, of Sam- 
uel Gardner, Jr., deceased. Filed Jan. 29, 1881. Original No. 62,125, 
dated Feb. 19, 1867. 

April 5. 


239,706. HypDROCARBON FURNACE. Virgil W. Blanchard, Weybridge, 
Vt. Filed Mar. 19, 1880. 


Clv 


239,856. APPARATUS FOR AUTOMATICALLY IGNITING, EXTINGUISHING, 
AND REGULATING GAS-LIGuTS. Julius Schiilke, Berlin, Prussia, Ger- 
many. Filed Dec. 16, 1880. Patented in Germany Apr. 9, 1880. 


239,870. APPARATUS FOR THE MANUFACTURE OF GAs. R. H: Smith, 
Pittsburg, Pa. Filed Oct. 23, 1880. 


239,871. Gas-GOVERNOR. Roland H. Smith, Pittsburg, Pa. Filed Oct. 
23, 1880. 


April 12. 
239,988. AUTOMATIC SAFETY-RESERVOIR FOR HYDROCARBON-BURNERS. 
Morrill A. Shepard, Lebanon, Ill. Filed Jan. 17, 1881. 


240,165. GaASs-GENERATING FURNACE. Rudolf Miiller, Berlin, Germany. 
Filed Apr. 1, 1880. 


April rg. 


240,298. STREET AND OTHER Lamps. Geo. Bray, Leeds, County of 
York, England. Filed July 21, 1880. Patented in England Apr. 12, 1879 
and Aug. 19, 1879. 


April 26. 


240,592. HyDROCARBON FURNACE. Joshua A. Houchin and Joshua R. 
Houchin, Brooklyn, assignors to the Hydrocarbon Furnace Company, New 
York. N. Y. Filed July 31, 1880. 

240,644. HYDROCARBON FURNACE. Jonathan Bell, New York, N. Y. 
Filed Sept. 25, 1880. 


240,661. APPARATUS FOR LIGHTING GAS BY ELECTRICI1Y. Chas. L. 
Clarke and Jno. Leigh, Manchester, County of Lancaster, Great Britain. 
Filed Feb. 14, 1881. Patented in England June 1, 1880. 


240,672. FRONT WALL OF GAS-RETORT OVENS. Darius Davison, New 
YorkpeNi Vs Paledtsept. 17,41078: 


240,699. ELrectric GaAs-LIGHTING AND EXTINGUISHING APPARATUS. 
Robert Haase, Indianapolis, Ind. Filed Feb. 11, 1881. 


May 3. 
240,994. Gas-ENGINES. Charles J. B. Gaume, Brooklyn, N. Y. Filed 
Jan. 19, 1881. 


241,057. GaAs-PRESSURE REGULATOR. Person Noyes, Lowell, Mass. Filed 
Apr. 19, 1880. 


241,109. APPARATUS FOR HEATING RETORT BENCHES IN THE MANUFAC- 
TURE OF Gas. Asa W. Wilkinson, New York, N.Y. Filed Aug. 17, 1880. 


May 10. 


241,115. ELecrric Gas-LIGHTING APPARATUS. Osmon S$. Armstrong, 
Cambridge, Mass. Filed Aug. 17, 1880. 


CY 


241,134. Gas-AppaRArus. Arthur O. Granger and Joseph H. Collins, Jr., 
~ Philadelphia, Pa. Filed Apr. 22, 1880. 
241,197. GaAs-BURNER CLEANER. Juan Bellido DeLuna, New York, N. Y. 
Filed Mar. 24, 1881. 
241,208. APPARATUS FOR THE COMBUSTION OF GASES AND VAPORS. Joseph 
P. Gill, New York, N. Y. Filed Feb. 28, 1881. _ 


241,419. APPARATUS FOR OBTAINING AN ILLUMINATING AND HEATING 
Gas. Edward B. Reynolds, Cleveland, Ohio. Filed Feb. 3, 1881. 


May I7. 


241,706. GAs-MoTor ENGINE. Nicolaus A. Otto, Deutz-on-the-Rhine, 
Germany. Filed Mar. 28, 1881. Patented in England Jan. 5, 1881. 
241,707. GAs-MoToR ENGINE. Nicolaus A. Otto, Deutz-on-the-Rhine, 
Germany. Filed Mar. 28, 1881. Patented in England Jan. 5, 1881. 
9,709 (Re-issue). LIGHTING Gas By ELECTRICITY. Edward N. Dickerson, 
Jr., New York, N. Y., assignee, by mesne assignments, of Samuel Gardner, 
Jr., deceased. Filed Feb. 7, 1881. ~ Original No. 55,641, dated June 19, 

1866. 


May 24. 
241,779. Gas-LIGHTING Device. William M. Batchelder, New York, N.Y. 
Filed Mar. 8, 1881. 


241,798. Gas-LiGHTING TorcH. Elliott P. Gleason, Brooklyn, N. Y. 
Filed Jan. 11, 1881. 


241,950. HypDRocaRBoNn-GAS APPARATUS. Peter J. Fitzgerald, Philadel- 
phia, Pa., assignor of one-half to Charles F. Robertson, same place. Filed 


Mar. 11, 1881. 
May 31. 
242,102. BLastT-FURNACE. James C. Bennett, Chicago, Ill. Filed Oct. 
14, 1878. 
242,103. Buast-FurNACE. James C. Bennett, Chicago, Ill. Filed Nov. 
20, 1880. 


242,132. Gas-LIGHTER. John H. Hutchison, Logansport, Ind. Filed 
Mar. 28, 1881. 

242,222. Licurinc GAs BY ELEcrRICcCITY. Thomas H. Rhodes, Brook- 
lyn, N. Y. Filed Apr. 20, 1881. 

242,260. GaASs-PRESSURE RECORDER. Ernest Brouardel, Paris, France. 
Filed Mar. 18, 1881. Patented in France Oct. 16, 1879. 

242,401. Gas-ENGINE. George Wacker, New York, N. Y., assignor to 
himself and John J. Juingermann, same place. Filed Apr. 1, 1881. 


cvl 


June 7. 


242,546. PRocEss 0F MANUFACTURING AND PURIFYING GAS FOR PRE- 
SERVING PuRposES. Charles T. Lawton, Arthur W. Lawton and Albert 
L. Lawton, Rochester, N. Y. Filed Dec. 6, 1880. 

242,547. GaAs-GENERATING FuRNACE. Georg Liegel, Stralsund, Prussia, 
Germany, assignor to William Eppelsheimer and Henry J. Huttner, both 
of San Francisco, Cal. Filed Jan. 6, 1881. 


242,555. GAS-REGULATOR. Julius Pintsch, Berlin, Prussia, Germany. 
Filed Mar. 30, 1881. Patented in Germany, Sept. 4, 1877 and Sept. 19, 
1878. 


242,693. ELecTric GaAs-LIGHTING. Jerome Redding, Malden, assignor to 
himself and Harvey Redding, Everett, Mass. Filed Feb. 21, 1881. 


June 14. 


243,046. APPARATUS FOR THE MANUFACTURE OF GAs. Andrew Hicken- 
looper, Cincinnati, Ohio. Filed Oct. 21, 1880. 


june’ 21: 
243,066. FURNACE FOR GENERATING HEATING-GAS. William Gardner 
and John H. McElroy, Pittsburg, Pa. Filed Feb. 3, 1881. 


243,167. ANTI-EXTINGUISHING ATTACHMENT FOR GAS-BURNERS. George 
E. Smith, New York, N. Y. Filed Mar. 1, 1881. 


243,344. ELectric Gas-LIGHTING BURNER. Adam Liingen, New York, 
N. Y., assignor of one-half to Robert Edwards, same place. Filed Mar. 
24, 1881. 


June 28. 


243,472. FURNACE FOR BURNING HypDROCARBONS. Wm. W. Thomas, 
Jersey City, N. J., assignor to Samuel T. Thomas, Philadelphia, Pa. Filed 
Mar. 22. 1881. 


243,495. HypDROCARBON-GAS STOVE. Adelbert M. Brainerd, Chicago, III. 
Filed Mar. 11, 1881. 


July 5. 
243,795. GaAs-ENGINE. James Robson, London, County of Surrey, Eng- 
land. Filed Dec. 23, 1880. Patented in England, Nov. 4, 1879; in 
France May 4, 1880, and in Belgium May 25, 1880. 


July 12. 
244,056. Gas-HEATER. Charles E. Hequembourg, Dunkirk, N.Y. Filed 
Jan. 31, 1881. 


244,170. MANUFACTURE OF GAS TUBING. Samuel Barr, Providence, 
R. I, Filed Apr. 8, 1881. 


cvll 
244,173. APPARATUS FOR MAKING GAS. Wm. Bell, New York, N. Y. 


and Andrew B. Lipsey, West Hoboken, N. J., said Lipsey assignor to 
_said Bell. Filed Feb..1, 1881. 


244,174. APPARATUS FOR MAKING GAs. William Bell, New York, N. Y. 
and Andrew B. Lipsey, West Hoboken, N. J., said Lipsey. assignor to 
said Bell. Filed Jan. 19, 1881. | 


244,175. APPARATUS FOR MAKING GAS. Wm. Bell, New York, N. Y. 
and Andrew B. Lipsey, West. Hoboken, N. J., said Lipsey assignor to 
said Bell. Filed Jan. 19, 1881. , 


244,187. APPARATUS FOR BROILING BY MEANS OF GAS. George W. Cole- 
man, Cincinnatti, Ohio. Filed April 8, 188r. 


244,231.. Gas APPARATUS. John Hanlon, New York, N. Y. Filed April 
8. 1881. 


244,266. APPARATUS FOR MANUFACTURING Gas. Andrew B.. Lipsey, 
West Hoboken, N. J., assignor, by direct and mesne assignments, to Wm. 
Bell, New York, N. Y., Filed Sept. 8, 1880. 


244,361. Gas Apparatus. John Hanlon, New York, N. Y. Filed April 
19, 1881. 


July 1g. 


244,387. APPARATUS FOR CARBURETING GAS OR AIR. John W. Hoard, 
and Frederick W. Hoard, Providence, R. I. and Geo. B. Wiggin, Louth 
New Market, N. H. Filed Apr. 19, 1881. 

244,705. Gas APPARATUS. Jos. S. Wood, Brooklyn, N. Y. Filed Dec. 
17, 1880. 


August 2.. 


245,218. Gas-ENGINE. Alexander K. Rider, Waldon, assignor to Thomas 
. Rider, New York, N. Y. Filed May 12, 1881. 


August g. 


245,416. Gas-Stove. William A. Turner, Providence, R. I., assignor to 

« the Retort Gas Stove Company, same place. Filed Feb. 5, 1881. 

245,527. APPARATUS FOR THE PURIFICATION OF COAL GAS. William 
Mann, Gunnersbury, and William T. Walker, Highgate, County of Mid- 
dlesex, England. Filed Nov. 22, 1380. Patented in England Apr. 10, 
1880. . 


245,545. ELrecrric Gas-LIGHTING DEvicre. George. M. Murdoch, Bing- 
hamton, N. Y. Filed June 24, 1881. 


245,579. Gas-REGULATOR. William T. Sugg, Westminster, England. 
Filed Mar. 31, 1881. Patented in England May 6, 1880. 


evill 
August 16. 


245,736. GAS-ENGINE. Hiram S. Maxim, Brooklyn, N. Y. Filed June 
28, 1881. 

245,767. HypRAULIC MAIN FOR GAS APPARATUS. Wm. R. Beal, New 
York, N. Y.. Filed Apr. 17, 1881: 

245,799. ELEcTRICAL Gas-LIGHTING APPARATUS. Wm. A. Drysdale, 
Philadelphia, Pa. Filed May 6, 1881. 


August 23. 


245,981. CARBURETED-GAS REGULATOR. Chas. W. Soule, Boston, Mass. 
Filed May 31, 1881. 

246,067. Gas-STove. Charles Aitkin Brodribb, Hastings, England. Filed 
June 28, 1881. Patented in England Oct. 27, 1880. 

9,846 (Re-issue.) APPARATUS FOR LIGHTING AND EXTINGUISHING GAS BY 
ELEcTRICITY. Jacob P. Terrill, Charlestown, assignor to George F. 
Pinkham, Quincy, Mass. Filed Oct. 19, 1880. Original No. 121,301, 
dated Nov. 28, 1871. 


August 30, 


246,309. REDUCING-VALVE FOR AIR AND GAS. Robert Hardie, Hoboken, 
N. J., assignor to the Pneumatic Tramway Company, New York, N. Y. 
Filed Jan. 26, 1881. 

246,320. EXTENSION-TOP FOR OIL AND Gas STOvEs. Oscar N. Kyle, 
Florence, Mass. Filed June 11, 1881. 

246,502. Gas-STovE. John R. Hare, Baltimore, Md. Filed June Io, 
1881. 


Sept £3: 


246,962. APPARATUS FOR PRODUCING ILLUMINATING Gas. Philip W. 
Mackenzie, Blauveltville, assignor to the Mackenzie and Sayre Manufactur- 
ing Company, New York, N. Y. Filed Sept. 17, 1880. 

246,963. Process OF MAKING ILLUMINATING Gas. P. W. Mackenzie, 
Blauveltville, assignor to the Mackenzie and Sayre Manufacturing Com- 
pany, New York, N..Y. Filed Sept. 17, 1880. 

246,963. GENERATOR FOR GENERATING ILLUMINATING Gas. Philip W., 
Mackenzie, Blauveltville, assignor to the Mackenzie and Sayre Manufac- 
turing Company, New York, N. Y. Filed Sept. 17, 1880. 

246,965. PROCESS OF MANUFACTURING ILLUMINATING GAs. Philip W. 
Mackenzie, Blauveltville, assignor to the Mackenzie and Sayre Manufactur- 
ing Company, New York, N. Y. Filed Oct. 5, 1880. 

246,966. ,APPARATUS FOR PRODUCING ILLUMINATING GAs. Philip W. 
Mackenzie, Blauveltville, assignor to the Mackenzie and Sayre Manufac- 
turing Company, New York, N. Y._ Filed Oct. 5, 1880. 
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246,998. PROCESS OF AND APPARATUS FOR MANUFACTURING WATER- 
Gas. John D. Averell, New York, N. Y., assignor to Reon Barnes, same 

place. Filed Jan. 17, 1881. 

9,874 (Re-issue). PROCESS OF AND APPARATUS FOR GENERATING GAS 
FROM PETROLEUM. Augustin I. Ambler, Washington, D. C., assignor 
by mesne assignments, to the International Vapor Fuel Carbon Iron Man- 
ufacturing Co., same place. Filed April 25, 1881. Original No. 118,575, 
dated Aug. 29, 1871. 


September 20. 
247,167. Gas-HEATER. Nathaniel E. Chase, Boston, Mass. Filed June, 
tae FOST: 
247,322. GaAs-ReTOoRT. Frederick Egner, Norfolk, Va. Filed July 8, 1881. 


247,372. Gas-HEATING APPARATUS. Charles M. Lungren, New York, 
Neve iled jan. (0, 165% 


September 277. 


247,516. APPARATUS FOR THE MANUFACTURE OF WOOD AND OIL GAS. 
George Ramsdell, Oswego, N. Y. Filed Nov. 26, 1880. 

247,650. APPARATUS FOR MAKING ILLUMINATING Gas. Charles W. 
Isbell, New York, N. Y. Filed Oct. 1, 1880. 

247,733. Dry GAs-METER. John Foxall, Newport, County of Monmouth, 
England, assignor to Thomas Walters, same place. Filed June 29, 1881. 
Patented in England July 23, 1880. 


CAT Ror SeGal AR melalelibahol ais B). 


INDEX OF INTERESTING ARTICLES IN THE CURRENT PERIODICALS OF THE 
INDUSTRY, FROM OCTOBER I, 1897, TO OCTOBER IST, 1808. 
Papers referred to :— 
American Gas Light Journal (A. G. L. J.), New York.. . Weekly, $3 a year. 
Progressive Age (P. A’) New York 2)... ce barsawae Semi-Monthly, 3‘ 
Journal of Gas Lighting, etc. (J. G. L.), London, Eng., Weekly, 
iy peed. 36° 
ast World hG PWS); 1 OndOn ee as isn we es. ceased Weekly, /1gs. 50" 
American Manufacturer and Iron World (A. M. I. W.), Pittsburg, Pa. 
Weekly, $4 << 


CX 


ORGANIZATION 


OF GAS UNDERTAKINGS, INCLUDING THEIR RELATIONS TO MUNICIPALITIES 
AND THE PUBLIC AS A COMMUNITY. 


The Injustice of Indirectly Taxing the People while Pretending to Tax Corpo- 


rations, Mr. A. W. Wright, A. G. L?J.) LXVIIA16-607 
A Municipal Convention and its Work, P. A., XV—20-444 
Street Lighting by Contract and by Municipal Ownership, Hon. John Mc 
Vicar, P. A., XV-20-451 
Uniformity of State Laws Pertaining to Lee Governments, Hon. J. A. 
Johnson, P. A., XV-20-456 
The Hull Gas Works Purchase, G. W., XX VII-692-621 
The Lease of the Philadelphia Gas Works, P. A., XV-22-521 
Investigation of Gas, Electric Light, and Water Works Enterprises, by the 
United States Department of Labor, P. A., XV-22-522 


A Municipal Water and Light Plant, Hon. F. G. Pierce, P. A. XV—22-538 
Cost of Service to Users and Taxpayers, Allen Ripley Foote, P. A., XV-—22-539 


An Important Water Works Decision, A. G. L. J., LX VII-22-848 
Municipal Control of Gas Works in Vienna, P. A., XV-23-586 
Interference with Gas Pipes for Laying Electric Lighting Culvertoerie Award 

in the Northampton Case, J. G. L., LXXI-1809-83 
Review of the Year 1897, P. A., XVI-2-19 


The Text of a Bill to Regulate Gas Rates, that is Worth Study, 
A. Ge J., XVII 6-218 
Mayor Quincy on Municipal Control, P. A., XVI-4-67 
“‘Cost of Service to Users and Taxpayers,’”’ Mayor John McVicar, 
P. A. XVI-4-72 
Municipal Socialism, Mr. Fred. De Land, 
A. G. L. J., LXVIII-7-246; P. A. XVI-6-128 
Municipal Statistics, P. A. XVI-6-119 
How to Avoid Competition in a Small Town, E. G. Schmidt, 
A. G. L. J., LXVIII-13-491; P. A., XVI-7-144 
Discussion on E. G. Schmidt’s Paper, by Ohio Gas Light Association, 
B.cAg XVIR-7=14 5) ANG) ey la taee ee 
The Supply of Water Gas and Coal Gas in Boston, Mass., 
J. G. L., LXXI-1823-896 
Public Lighting in Relation to Public Ownership and Operation, Alex. Dow, 
A. G. L. J., LXVIII-26-1018; P. A., XVI-13-328 ; 14-346 
English Gas Statistics, P. A., XVI-13-311 
The Valuation of Gas Works for Assessment, Wm. Newbigging, 
G. W., XXVIII-727-993; J. G. L., LXXI-1833-1540 
The Workmen’s Compensation Act, 1897, C. S. Ellery, 
G. W., XXVIII-727-1019; J. G. L., LXXI-1833-1544 
The Necessity for Amendments in the Gas Works Clauses Acts of 1847 and 
1871, W. F. Cotton, G.W., XXVIII-727-1032; J. G. L., LX XII-1834-39 
Municipal Franchise Contracts, H. E. Keeler, ; A. G. L. J., LXIX-2-47 
The Lesson of Philadelphia, J. G. L., LXXII-1834-44; 1835-93 
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Municipal Ownership versus the Taxpayer, Edward N. Lake, 


Pp. A., XVI-14-348 
Another View of the Philadelphia Gas Works Lease,J. G. L., LX XII-1836-146 


South Metropolitan Gas Company, G. W., XXIX-733-207 
The Home Office and Carburetted Water Gas; J. G. L., LXXII-1841-421 
Municipal Plants, Professor Bemis, P. A., XVI-17-408 


Remuneration to Cities for Franchise Rights, Hon. T. S. McMurray, 
P. A., XVI-17-411 
Trading by Municipalities, G. Pearson, Edwin Cannan, W. M. Acworth, 
J. G. L.j LXXITI-1845-643 


FINANCE, 


INCLUDING MATTERS OF CAPITAL, PURCHASE, SALES, COLLECTIONS, ETC. 
The Affairs of the Commercial Gas Company, J. G. L., LXX-1795-725 
Commercial Gas Company. The Half-Yearly Report and Accounts, — 
J. G. L., LXX-1795-745 ; G. W., XX VII-692-616 
Analysis of the Alliance and Dublin Consumers’ Gas Company’s Accounts, 
G. W., XXVII-689-497 
Analysis of the Hastings and St. Leonards Gas Company’s Accounts, 
G. W., XXVII-693-649 
Analysis of the Barnet Gas and Water Company’s Gas Accounts, 
G. W., XX VII-694-687 
Analysis of the Croydon Commercial Gas and Coke Company’s Accounts, 
G. W., XX VII-696-776 
Proposed Consolidation of the Gas Light and Coke Company’s Capital, 
J. G. L., LXX-1802-1122 
Analysis of the Harrow and Stranmore Gas Company’s Accounts, 
G. W., XX VII-697-806 
Analysis of the Accounts of the Glasgow Corporation, G. W., XX VII~700-923 
Analysis of the Sheffield United Gas Light Company’s Accounts, 
G. W., XX VII-700-924 
Analysis of the Brighton and Hove General Gas Company’s Accounts, 

. G. W., XXVII-701-967 
Analysis of the Bristol Gas Company’s Accounts, G. W., XXVII-701-968 
Analysis ot the Oldham Corporation’s Gas Accounts, G. W., XXVIII-702-19 
Both Sides of the Ledger, Norton H. Humphreys, 

J. G. L., LX XI-1808-22; 1809-75; A. G. L. J., LXVITI-4-163 
The Gas Light and Coke Company’s Accounts, 
G. W., XXVIII-706-159; J. G. L., LX XI-1812-219 
Analysis of Gas Light and Coke Company’s Accounts, 
G. W., XXVIII-706-161; J. G. L., LX XI-1812-232 
Half Yearly Report and Accounts of The South Metropolitan Gas Company, 
J. G. L., LXXI-1813-290; G. W., XX VITI-708-234 
Meeting of The Gas Light and Coke Company, 
J. G. L., LXXI-1813-286; G. W.,X XVIII-708-240 
South Metropolitan Gas Company, 
G.W., XXVIII-709-280; J. G. L., LXXI-1815-411 


CXil 
Analysis of the South Metropolitan Gas Company’s Accounts, 
G. W., XXVIII-709-285 
Meeting of the Crystal Palace District Gas Company, J. G. L., LX XI-1815-413 
Sheffield United Gas Company. Half-Yearly Report and Accounts, 
J. G. L., LXXI-1815--415 
Croydon Commercial Gas Company. The Half-Yearly Report and Accounts, 
J. G. L., LXXI-1815-415 
Tottenham and Edmonton Gas Company. The Half-Yearly Report and Ac- 
counts, J. G. L., LXXI-1815-415 ; G. W.; XX VIII-711-370 
Analysis of the Newcastle-upon-Tyne and Gateshead Gas Company’s Accounts, 
G. W., XXVITI-713-439 
Commercial Gas Company. The Half-Yearly Report and Accounts, 
J. G. L., LXXI-1821-778; G. W., XXVITI-717-598 
Accounts of the Metropolitan Gas Companies for the Year 1897, 
J. G. L., LXXI- 1823-880 
Analysis of Bolton Corporation’s Gas Accounts, G. W., XXVIII-726-968 
Analysis of Wigan Corporation’s Gas Accounts, G. W., XX VIII-727-978 
Analysis of the Blackburn Corporation’s Gas Accounts, G. W., XXIX~-728-14 
Analysis of the Bradford Corporation’s Gas Accounts, G. W., XXIX-729-55 
Analysis of the Lancaster Corporation’s Gas Accounts, G. W., XXIX-729-56 
Analysis of the Oldham Corporation’s Gas Accounts, G. W., XXIX-731-123 


Analysis of the Gas Light and Coke Company’s Accounts, 
G. W., XXIX-732-170; J. G. L., LX XII-1838-260 
Crystal Palace District Gas Company. Half-Yearly Report and Accounts, 
J. G. L., LXXII-1838-261 
Brentford Gas Company Half-Yearly Report and Accounts, 
J. G. L., LXXII-1838-262 
Edinburgh and Leith Gas Commission. The Financial Position of the Under- 
taking, J. G. L., LX XII-1838-262 
The South Metropolitan Gas Company’s Accounts, G. W., XXIX~-733-196-203 
Analysis of the Manchester Corporation’s Gas Accounts, G. W., XXIX-733-204 
Analysis of the Tottenham and Edmonton Gas Light and Coke Company’s Ac- 


counts, G. W., XXIX-737-345 
Annual Meeting of the Tottenham and Edmonton Gas Light and Coke Com- 
pany, G. W.,XXIX-737-349 


Analysis of the Nottingham Corporation’s Gas Accounts, 
G. W., XXIX-738-378 
Analysis of the Salford Corporation’s Gas Accounts, G. W., XXIX-739-426 
The Half-Yearly Statement of Accounts of the Bradford Corporation, 
J. G. L., LXXII-1845-649 
Carlisle Corporation Gas Supply. The Annual Accounts, 
J. G. L., LXXII-1845-650 
Analysis of the West Bromwich Corporation’s Gas Accounts, 
G. W., XXIX-740-455 
Analysis of the Darwen Corporation’s Gas Accounts, G. W., XXIX-740-—456 


cxlll 
PROCESS, 
RELATING TO SPECIAL METHODS OF GAS PRODUCTION. 
Dellwick Water Gas Enriched by Gas from Cannel Coal, H. Dicke, 
P. A., XV-23-589 
Kitson’s Gas Producer, A. G. L. J., LXVIII-2-47 


Developments in the Manufacture and Uses of Water Gas, H. Dicke, 
G. W., XXVIII-705-126 


Review of the Year 1897, P. A., XVI-2-19 
The Rew Carburetted Water-Gas Process, J. G. L., LXXI-1811-177 
Mr. Wm. Foulis on Water Gas, os) GAWw..<XVI1I-707-197 
Schemes of the ‘* Hall Process’’ Schemers, P. A., XVI-4-79 
The Russell Gas Process, ; A. M. I. W., LXII-11-372 


A Fraud upon Electricity (Hall Process,) ‘‘Sidney Sprout,” 

Journal of Electricity, A. G. L. J., LXVITI-13-498 
The Coke-Oven System of Carbonization, ' J. G. L., LX XI-1820-706 
Atmospheric Gas, J. G. L., LXXI-1822-823 
Water Gas—Past, Present, and Future, Prof. Vivian B. Lewes, 


G..W., XXVIII-721-746; J. G. L., LX XI-1827-1127 


The Dellwick Method of Producing Water Gas, P. A., XVI-15-360 
A Noteworthy Curiosity from the U. S. Patent Office (‘‘ The Fogarty Gas and 
Ammonia Process,’’) Frederick Egner, A. G. L. J., LXIX-6-196 


Illuminating Gas from Sewage Sludge, E. A. Harman, 
J. G. L., LXXII-1838-258 
Manufacture of Illuminating Gas, V.B. Lewes, J. G. L., LXXII-1840-378 
Dr. Strache’s Improvements in Lighting by Water Gas, 
J. G. L., LXXTII-1842-483; 1843-532 


The Loomis Fuel Gas System, A. Bement, A. M. I. W., LXITI-12-410 

Dellwik’s Water Gas, Translated ‘‘Teknisk Tidskrift,” P. A., XVI-18-434 

Dr. Bunte’s Comments on Water Gas, .J. G. L., LXXIT-1844-580 
PLANT, 


INCLUDING MATTERS OF LOCATION, DESIGN, CONSTRUCTION, AND REPAIRS. 


Experience with Regenerative Settings, Frank Prentice, 
A. G L. J., LXVII-14-525 
The Kitson Gas Producer, John E. Fry, . A. G. L. J., LUX VII-15-567 
The Automatic Regulation of the Speed of Exhausters, Matthew Dunn, 
A. G. L. J., LXVII-17-642; G. W., XXVII-690-539; J. G. L., LXX-1795-735 
The Kemmerling System of Mechanical Chargers and Drawers for Gas Re- 
torts, G. Vellman, | 
P. A., XV-19-427; J. G. L., LXX-1797-845; G. W., XXVII-691-576; 
692-619 
Inclined Retorts and Stoking Machinery at Vienna, 
J. G. L., LXX-1796-794; G. W., XXVII-691-572 
Inclined Retorts on the Continent, J. G. L., LXX-1796-795 
New Stoking Machinery at the Bury Corporation Gas Works. A Visit of In- 
spection by the Gas Committee, J. G. L., LXX-1798-896 
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Gas Manufacture and Appliances, Henry O’Connor, A. M. 1. C. E., 
G. W., XXVII-689-498 ; 691-573; 696-766 
“«Slopers ” at Brentford, G. W., XXVIII-709-276 


Mr. C. Meiklejohn on Appliances for Unloading, Distributing, and and Re- 
Loading Material for Gas Works, 
J. G. L., LXX-1799-945; A. G. L. J., LX VII-22-845 
A Quadruplex Purifying Box: Why Not? F. H. Shelton, 
A. G. L. J., LXVII-19-727; G. W., XXVII-696-768 ; P. A., XV-—21-492 ; 
J. G. L., LXX-1803-1175 


Discussion by American Gas Light Association, Pp. A., XV-22-526 


‘«< Purifiers,” - W. R. Beal, 

A. G. L. J., LXVII-20-765; P. A., XV-22-529; J. G. L., LX X-1803-1176 
Carburetted Water Gas at Birkenhead, G. W., XXVII-693-651 
Retort Setting and Retort Heating, C. C. Carpenter, 

G...W., XXVII—605-9727; JxG. Ly UE Xx 1891-10644" A, Goh LXVII- 
23-88¢ 
The Mitchell and Harleman Gas Producer, A. G. L. J., LXVII-—24-928 
Retort Setting and Retort Heating, F. D. Marshall, J. G. L., LXX-1802-1113 
The Bronder Improved Apparatus for Discharging Retorts, 
A. G. L. J., LXVII-26-1004 
The Tradeston and Dawsholm Gas Works of the Glasgow Corporation, 
J. G. L., LXX-1807-1396 
De Brouwer’s Coke Quenching and Conveying Machinery, 
J. G. L., LXXI-1810-127; P. A., XVI-3-46 
The Progress of Purifier Construction and Operation, with an Instance, H. A. 
Mather, A. G. L. J., LXVIII-8-283 
A Closed Purifying Vessel, Henry G. Beatly, 
P. A. XVI-5-101; A. G. L. J.. LXVIII-11-415; G. W., XX VITI-713-440 
An Experience with Dry Mains, H. Kendrick, 
J. G. L., LXXI-1816-471; G. W., XXVIII-711-361 
Dry Mains, G. W., XX VITI-712-398 
The Construction of Inclined Gas Retorts, Charging Apparatus, and Conveying 
Machinery, Maurice Graham, : P 
J. G. L., LXXI-1818-588; 1819-647; P. A., XVI-8-187; 9-206 
Still Another Purifying Box, Irvin Butterworth, 
A. G. L. J., LXVITI-13-494 J. G. L., LX XI-1824-943; G. W., XXVIII- 
717-591; P. A., XVI-7-151 
Discussion on Mr. I. Butterworth’s Paper, Ohio Gas Light Association, 
A. G. L. J., LXVITI-14-536; P. A., XVI-7-154 
The Weeks Spraying Device for Carburetters, A. G. L. J., LX VIII-21-818 
‘‘ What is the Best kind of a Boiler for an Average-Sized Combined Coal and ° 
Water Gas Works? Discussion Ohio Gas Light Association, 
A. G. L. J., LXVIII-15-572; P. A., XVI-8-178 
Questions Frequently Asked Concerning Inclined Retorts, with Answers, 
Frederick Egner, A. G. L. J., LXVITI-19-738 
Hindrances to the Adoption of the Inclined Retort System in America, F. 
Egner, A. G. L. J., LXVIII-25-971; P. A., XVI-12-287 
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Isolated Generators for Bench Firing, G. T. Thompson, 
A. G. L. J., LX VITI-25-980; P. A., XVI-12-295 
Gas Works Machinery, Edward Alfred Harman, 
Crs, Us VELIS 725 Sots jie Gr Ls, (OX XP 1830-17125 AL G. Ly JS 
LXVIII-26-1014 
Discussion on Mr. E. A. Harman’s Paper, by Society of Engineers, 
J. G. L., LXXI-1831~-1382 
Observations upon the Construction and Working of Inclined Retorts, E. Drory, 
J. G. L., LXXI-1832-1449;'G. W., XXVIII-~726-941; A. G. L. J., 
LXIX-—2-42 
The Carbonizing Plant of a Modern Gas Works, F. D. Marshall, 
j. G. L., LXXI-1832-1451; G. W., XXVIII-726-943; P. A., XVI-15-361 ; 
16-387; A. G. L. J., LXIX-2-44 
The De Brouwer-Rouget Coke-Conveyor and Retort-charger, 
J. G. L., LXXI-1832-1469 
Washers and Scrubbers, Edward A. Harman, 
Cree on NO LL T—-926-062. 5° 4) Gr, Ls LEXI 1839-15055) A Ge Le J., 
LXIX-3-82 
The Construction of and Mode of Working Purifiers, Henry Green, 
G. W., XXVITI-727-1012; J. G. L., LXXII-1834-23 
Inclined Retorts at Salford, S. Y. Shoubridge, 
G. W., XXVIII-727-1024; J. G. L., LXXII-1334-31 
Shields’ Apparatus for Manufacturing Gas, Aelia. |s5 eX TX 4-123 


Conclusions Concerning Inclined Retorts Deduced from Papers and Discus- 
sions Thereon at the Latest Meetings of the ‘“‘ Institution of Gas-Engineers”’ 
and the ‘‘ Incorporated Gas Institute,”’ Frederick Egner, 

AG. L. J., LXTX=4-125 

Yeadon’s Mechanical Purifying Machine, J. G. L., LXXII-1836-152 


Retort Settings and Practical Results Obtained, Wm. Ewing, 

G. W., XXIX-732-161; J. G. L., LX XII-1839-306 
The Automatic Manipulation of Coke, Gilbert Little, 

G. W., XXIX-733-201; J. G. L., LX XII-1839-312 
An Efficient Oil Heater, E. C. Jones, A. G. L. J., LXITX-8-262 
Wrinkles, Pacific Coast Gas Association, A. G. L. J., LXIX-10-338 
Yeadons’ Washer-Scrubber, 

J, G. L., LXXII-1843-532 ; 


A. G. L. J., LXIX-13-451 
Hislop’s Dip Pipe Valve, Nae re be 
Per Crag 


J. 
J., LXTX-13-453 
LX XII-1846-650 


Inclined Retorts on the Continent, 


MATERIALS, 
INCLUDING PRODUCTION, COMPARISON, HANDLING, STORAGE, ETC. 
Will the Price of Oil be Upward ? A. G. L. J., LXVII-17-647 


Gas Coke for Generator Fuel, C. M. Converse, A. G. L. J., LXTX-8-265 
Storing Coalin the Open, E. C. Jones, G. W., XXIX-738-382 


cxvl 


MANUFACTURE, 


COVERING OPERATION OF WORKS FROM STARTING PLANT TO SENDING OF 
COMMERCIAL GAS TO STORAGE-HOLDERS. 


Some Practical Observations on Gas Manufacture, S. Carpenter, 
A. G. L. Ji, LXVII=15-565 
The Importance of Benzole as an Illuminant, Dr. Kramer, 
P. A., XV-19-430; G. W., XXVII-695-735 
Notes on the Enrichment of Coal Gas, 
J. G. L., LXX-1795-739; 1796-792; 1797-844; 1798-897 
The Enrichment of Coal Gas, J. G. L., LXX-1798-891 ; 1799-951 
Recent Advances in Lighting by Water Gas, J. G. L., LX X-1798-897 
A Method Successfully Employed to Obviate Napthaline Troubles, Kerr M. 
Mitchell; A. G. Lioj., UXVII-18-688; P)A., -XV—21-486 57 J. Ga ie 
LX X~1802-1115 ‘ 
Chemical Notes on Purification, Henry A. Mather, 
A. G. L. J., LXVII-20-763; P. A., XV-—22-530; J. G. L., LXX—1803— 
1177; G. W., XXVII-697-810 
Determination of ane Value of Mineral Oils for Gas Manufacture, 
P. A., XV-20-473; G. W., XX VII-694-692 
Developments in the Manufacture and use of Water Gas with Notes on the 
Dellwick Process; . H: Dicke,; P. A., XV-22-560 
Charging Apparatus for Small Works, R. Watson, 
G. W., XXVII-695-732; J. G. L., LXX-1801-1061 
An Improved Method of De-Scurfing Retorts, S. S. Mellor, 
G. W., XXVII-698-850; J. G. L., LXX~1803-1173 ; 1804-1241; A. G. L. J., 
LXVII-25-970 
Work of the Hydraulic Main, 5S. Carpenter, 
J. G. L., LXX-1804-1231; A. G. L. J., LXVII-26-1002 
Coal Gas or Water Gas ? G. W., XXVII-696-773 
Electric Lighting for Profit, Alex. Dow, A. G. L. J., LXVIII-6—206 
An Experience with Dry Mains, H. Kendrick, 
G. W., XXVITI-711-361; J. G. L., LX XI-1816-471 
The Cost of Hand and Machine Stoking at East Greenwich, 
J. G. L., LUXXI-1817-535 
Dry Mains, G. W., XX VIII-712-398 
The Heat Developed in Oxide Purifiers, J. G. L., LXXI-1818-582 
Regulating the Addition of Air to Gas, Herr Irminger, 
J. G. L., LXXI-1818-586 
The Cost of Hand and Machine Stoking at East Greenwich, John T. Lewis, 
J. G. L., LXXI-1818-595 
Comparative Results with and without the Use of a Continuous Oxide Purifier, 
Moses Coombs, AX GaIs Jo, EXVII 13-406 Po Ad XVIeige 
Discussion on Mr. M. Coombs’ Paper, Ohio Gas Light Association, 
A. G. L. J., LXVIII-14-537; P. A., XVI-7-156 
Carbonizing Costs at Aberdeen, G. W., XXVIII-714-474 
Heat Developed During Purification by Means of Weldon Mud, 
J. G. L., LXXI-1819-643 
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** What are the Easiest and Best Means of Increasing Product a /¢¢/e in Coal 
Gas Plants in Winter Months ?”? Discussion, Ohio Gas Light Association, 
A. G. L. J., UXVIII-15-572; P. A., XVI-8-178 
‘Does Anyone Present Know the Value of Tar per Barrel for Burning Under 
the Benches instead of Coke ?”’ Discussion, Ohio Gas Light Association, 
A. G. L. J., LXVITI-15-574; P. A., XVI-3-180 
Novelties in Purifying Gas, 
J.G. L., LX XI-1822-822; A. G. L. J., LXVIII-18-691 
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24 West street, Boston, Mass., President Boston, Roxbury, 
Dorchester, South Boston and Bay State (of Mass.) Gas Light 
Companies. 
Bush, John S. October 17, 1883. 
1845 Vanderbilt avenue, New York, N. Y., President of North- 
ern Gas Light Co., of New York City. 
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Bush, Robert W. October 19, 1892. 
12th street and Gowanus Canal, Brooklyn, N. Y., Engineer 
of Metropolitan Works, Brooklyn Union Gas Co. 


Butterworth, Irvin. October 16, 1889. 
135 North Front street, Columbus, Ohio, President and Gen- 
eral Manager of the Columbus Gas Co. 


Byers,,Ce Ase October 17.1594, 
Toledo, Ohio, Consulting Engineer of Bristol Gas pecan Co: 


Byrne, Thomas E. October 18, 1882. 
Fifth and Hoyt streets, Brooklyn, N. Y., Engineer of the Cit- 
izens’ Works, Brooklyn Union Gas Co, 


Cabot, John. October 19, 1884. 
553 West 33d street, New York, N. Y., Manufacturer of Trays 
for Gas Works. 


Callahan, W. P. October 1g, 1881. 
-gort East 3d street, Dayton, Ohio, Director of Dayton Gas 
Light and Coke Co. 

Callender, Elbert P. October 17, 1894. 
32 Pine street, New York, N. Y., Editor of American Gas 
Light Journal. , 

Capelle, George S. October 19, 1887. 
827 Market street, Wilmington, Del., Vice-President of Wil- 
mington Coal Gas Co. 

Cardall, J. H. October 18, 1893. 
Cor. Main and Mill streets, Memphis, Tenn., Superintendent 
of New Memphis Gas Co. 

Carpender, William. October 27, 1896. 
32 Pine street, New York, N. Y. , President East Chester (N.Y.} 
Gas Light Co. 

Carroll, Francis. October 16, 1889. 
1643 Perdido street, New Orleans, La., P. O. Box 171, Man- 
ager of Works of New Orleans Gas Light Co. 

Cartwright, William. April 16, 1873. 

- 3413 Baring street, Philadelphia, Pa. 

Cathels, Edmund. October 27, 1896. 
Hamilton, Ont., Superiotendent and Engineer of Hamilton 
Gas Light Co, 
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Cathels, Wm. M. October 1g, 1898. 
Brantford, Ont., Manager Brantford Gas Co., Ltd. 

Chandler, W. G. October 19, 1898. 
30 North Third street, Harrisburg, Pa., Agent and Superin- 
tendent The United Gas Improvement Company, Harrisburg 
Gas Works. 

Chollar, Byron E. October 17, 1888." 
411 North irth street, St. Louis, Mo., Engineer of Laclede 
Gas Light Co. 

Clahan, John J. October 19, 1898. 
133 Whitney place, Buffalo, N. Y., Superintendent of People’s 
Gas Light and Coke Company. © 

Clark, Walton. October 15, 1884. 
813 Drexel Building, Philadelphia, Pa., General Superintend- 
ent of the United Gas Improvement Co. 

Clarke, George 5. October 17, 1888. 
roth and Walnut streets, Kansas City, Mo., Superintendent 
of Kansas City, Missouri, Gas Company. 

Clary, Edward D. October 21, 1891. 
gti North 6th street, Burlington, Iowa, Secretary and Super- 
intendent of Burlington Gas Light Co. 

Clements, John. October 19, 1898. 
Red Bluff, Cal., Secretary Red Bluff Electric Light and Gas 
Company. 

Cline, W. B. October 19, 1898. 
Los Angeles, California, President Los Angeles Lighting Co. 

Coates, John R. October 17, 1894. 
23 Sparks street, Ottawa, Ont., President and Engineer of 
Ottawa Gas Co. 

Cocke, J. T. Bowdoin, October 20, 1897. 
Athens, Ga., President Athens Gas Light Company. 

Coffin, John A. October 20, 1886. 
Duncan street, Gloucester, Mass., Superintendent and Agent - 
of Gloucester Gas Light Co. 

Coggshall, H. F. May 13, 1874.. 
316 Main street, Fitchburg, Mass., P. O. Box 633, General 
Manager and Treasurer of Fitchburg Gas and Electric. 
Light Co. 
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Collins, Charles R. October 15, 1890. 
216 Cherry street, Seattle, Wash., General Manager of Seattle 
Gas and Electric Light Company. 


Collins, John.- October 21, 1891. 
1 Mt. William street, Port Jervis, N. Y., P. O. Box 972, 
Superintendent of Port Jervis Gas Co. 


Corbett, Charles H. October 18, 1882. 
428 Lafayette avenue, Brooklyn, N. Y., P. O. Station G, 
Vice- President of Continental Iron Works. 


Cosgrove, W. L. October 20, 1886. 
Alabama and Broad streets, Atlanta, Ga., P. O. Box 311, 
Secretary of Atlanta Gas Light Co. 


Cowdery, Edward G. October 21, 1885. 
Milwaukee and Michigan streets, Milwaukee, Wis., General 
Manager of Milwaukee Gas Light Co. 


Cowing, John H. April 16, 1873. 
186 Main street, Buffalo, N. Y., P.O. Drawer 262, General 
Manager Buffalo City Gas Co., Buffalo Gas Light Co. and 
Buffalo Mutual Gas Light Co. 


Coyle, Patrick. October 19, 1881. 
27 Arlington avenue, Charlestown, Mass., General Superin- 
tendent of Charlestown Gas and Electric Co. 


Crafts, David W. October 20, 1875. 
116 Main street, Northampton, Mass., P.O. Box 93, Superin- 
tendent of Northampton Gas Light Co. 


Cressler, Alfred D. October 18, 1882. 
Calhone and Murray streets, Fort Wayne, Ind., President of 


Kerr-Murray Manufacturing Co. 


Crisfield, James A. P. October 15, 1890. 
7 Congress street, west, Savannah, Ga., P. O. Box 315, 
Superintendent of Mutual Gas Light Co. 


Crockett, Joseph B. October 17, 1883. 
41s Post street, San Francisco, Cal., President and Engineer 


of San Francisco Gas and Electric Co. 


Cross, Philip. October 19, 1898. 
Syracuse, N. Y., General Manager of Syracuse Gas Co. 
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Croul, Jerome. October 21, 1891. 

Lewis Block, Room 4, Detroit, Mich., Trustee of Detroit Gas 
Light Co. 

Curley, Thomas. October 15, 1879. 
827 Market street, Wilmington, Del., Superintendent of Wil- 
mington Coal Gas Co. 

Curtis, Samuel Philip. October 20, 1897. 

Market Street Gas Works, Newark, N. J., Assistant Superin- 
tendent The Newark Gas Co. 

Daly, David R. October 21, 1885. 

Green and Essex streets, Jersey City, N. J., Vice-President 
and ‘Treasurer of J. H. Gautier & Co. 

Daniels, John M. October 15, 1890. 

1344 Main street, Columbia, S. C., P. O. Box 152, Superin- 
tendent and Agent of the U. G.I. Co. for Columbia Gas 
Light Co. 

Davis; Fred J =) October2o, 107%. 

74 Montgomery street, Boston, Mass., P: O. Box 1297, Con- 
structing Engineer of Davis & Farnham Mfg. Co., Waltham, 
Mass. 

Dawes, Beman G. October 19, 1898. 

Newark, Ohio, President and Treasurer Newark Gas Light 
and Coke Co. and Lansing Gas Light Co. 

Dell, John. October 21, 1885. 

Room 916 Wainright Bldg., St. Louis, Mo., Traveling Agent 
of Laclede Fire Brick Manufacturing Co. 

Dial MAN.) October 1a, 1376, . 

507 Ohio street, Terre Haute, Ind., General Manager of 
Citizens’ Gas & Fuel Co. 

Dickey, Charles H. October 17, 1883. 

North and Saratoga streets, Baltimore, Md., P. O. Box 773, 
General Manager Maryland Meter and Mfg. Co. 

Dickey, Robert R. October 19, 188r. 

Cor. Main and 2d streets, Dayton, Ohio, President of Dayton 
Gas Light and Coke Co. 

Dingee, F. A. October 18, 1882. 

420 Reading Terminal, Philadelphia, Pa., President of Penn- 
sylvania Gas Coal Co. 
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Dixon, J. Alfred. October 19, 1892. 
160 Broadway, New York, N. Y., Engineer of Pintsch Come 
pressing Co. 

Dixon, Robert M. October 15, 1890. 
160 Broadway, New York, N. Y., Manager of Pintsch Come 
pressing Co. 

Doherty, Henry L. October 27, 1896. 
Madison, Wis., General Manager of Madison Gas and Elec- 
WiceCo. 

Dole, Walter S. October 27, 13896. 
Cologne and Deering streets, Chicago, Ill., Superintendent 
South Station of People’s Gas Light and Coke Company. 

Donahue, E. J. October 19, 1898. 
813 Drexel building, Philadelphia, Pa., Consulting Engineer 
Sioux Falls Gas Light Co., Sioux Falls, South Dakota. 

Doty, Paul. October 27, 1896. — 
107 Ottawa street, Grand Rapids, Mich., Secretary, Treasurer 
and General Manager of Grand Rapids Gas Light Co. 

Douglas, David. October 17, 1888. 
Eau Claire, Wis. 

Douglas, Henry W. October 21, 18q1. 
107 South 4th avenue, Ann Arbor, Mich., General Manager 
of Ann Arbor Gas Co. 

Douthirt, W. F. October 19, 1898. 
40 Wall street, New York, N. Y., Assistant Secretary Buffalo 
City Gas Company. 

Dunbar, Carl H. October 18, 1893. 
Elgin, Ill, P. O. Box 1987, Manager of Elgin American Gas 
Coa: 

Dunbar, James W. October 17, 1894. 
Sycamore and 7th streets, New Albany, Ind., Superintendent 
of New Albany Gas Light and Coke Co. 

Dunderdale, Thos. October 19, 1898. 
23 Sparks street, Ottawa, Canada, Superintendent Ottawa Gas 
Company. 

Dutton, Lewis R. October 19, 1898. 
Wyncote, Pa., Superintendent The Jenkintown and Chelten- 
ham Gas Company. 
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Eakin, John W. October 17, 1894. 
709 Levee street, Cairo, Ill., Secretary and Superintendent 
of Cairo City Gas Co. 


Edwards, George B. October 18, 1882. 
113 Chambers street, New York, N. Y., Agent of Goodwin 
Meter Co. 


Egner, Frederick. October 16, 1889. 
26 Hamilton avenue, Norfolk, Va., Consulting Engineer. 


Eichbaum, Frederick H. October 16, 1889. 
2644 Howard street, San Francisco, Cal., Engineer and Super- 
intendent of Pacific Gas Improvement Co. 


Eilbeck, Arthur B. October 16, 1895. 
Drexel Building, Philadelphia, Pa., General Manager Welsbach 
Commercial Co. 


Elkins, George W. October 20, 1886. 
423 Walnut street, Philadelphia, Pa., Manufacturer of Coal Tar 
Products. 


Elkins, William L., Jr. October 23, 1886. 
Land Title Building, Philadelphia, Pa., President and Vice- 
President of United Coke & Gas Co. and New England Gas 
& Coke Co. 


Elliott, Walter P. October 16, 1895. 
Chicopee, Mass., General Manager Chicopee Gas Light Co. 
Evans, Charles H. October 16, 1889. 
4133 Cottage Grove avenue, Chicago, IIl., Engineer and 
General Superintendent of Mutual Fuel Gas Co. 
Faben, Charles R., Jr. October 21, 1885. 
327 South Erie street, Toledo, Ohio, General Manager of 
Toledo Gas Light and Coke Company. 
Faux, J. As “OCtober 16, as095. | 
62 Conestoga Building, Pittsburg, Pa. 
Fay, William J. October 15, 1884. 
Anaheim, Cal. 
Ferrier, James. October 16, 1895. 


315 12th street, Columbus, Ga., P. O. Box 372, Superintend- 
ent of the Gas Light Co. of Columbus. 
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Findlay, J. H. October 18, 1882. 
17 Franklin street, Ogdensburg, N. Y., President of Malone 
_ Light, Heat, Power. and Coal Co., Malone, N. Y. 
Fitz, Robert F. October 15, 1890. 
Elgin, Il]., Treasurer of Standard General Supply Co. 
Flemming, Dudley D. October 13, 1880. 
249 Washington street, Jersev City, N. J., Gas Engineer. 
Floyd, Frederick W. October 18, 1882. 
539 West 20th street, New York, N.Y., firm of James R. 
Floyd’s Sons. 
Floyd, Henry E. October 18, 1882. 
539 West zoth street, New York, N. Y., firm of James R. 
Floyd’s Sons. 
HlGyds) ames. Aprilir6,-13572; 
539 West 2oth street, New York, N. Y. 
Fodell, William P. October 15, 1879. 
50 Laurel street, Philadelphia, Pa., Secretary and Treasurer 
of Northern Liberties Gas Co. 
Fogarty, Thomas B. October 19, 1881. 
300 South 11th street, Newark, N. J. 
Forbes, James. October 16, 1889. 
619 Cherry street, Chattanooga, Tenn., Superintendent of 
Chattanooga Gas Light Co. 


Forstall, Alfred E. October 17, 1888. 
Montclair, N. J., Secretary of the Trustees’ Gas Educational 
Fund. 


Forstall, Walton. October 16, 1895. 
Broad and Arch streets, Ass’t Engineer of Distribution Phila- 
delphia Gas Works. 


Foss, Eugene N. October 19, 1892. 
8 Everett street, Jamaica Plain, Mass., President of Jamaica 
Plain Gas Light Co. 

Fowler, John. October 15, 1879. 
39 Laurel street, Philadelphia, Pa., Deily & Fowler, Laurel 
Iron Works. 

Fowler, Samuel J. October 21, 1891. 
Springfield, Mass., P. O. Box 1536, General Manager Spring- 
field Gas Light Co. 
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Frost, Wiluam H. October 15, 1879. 


11 East Wall street, Fort Scott, Kan., P.O. Box 463, President 
of Fort Scott Light and Fuel Co. 


Fry, Charles C. October 17, 1883. 
go Exchange street, Lynn, Mass., Clerk, Treasurer and Direc- 
tor of Lynn Gas and Electric Co. 


Gandey, A.C. October 21, 1891. 
31 Bridge street, emo Nop oak: O. Box 217, Superin- 
tendent and Purchasing Agent of Lambertville Gas Light Co, 


Gardner, James Jr. October 17, 1883. 
335. sth avenue, Pittsburg, Pa.,\P. O7 Boxug73, sbropmetor 
Lockport Retort and Fire Brick Works. 


Gartley, Alonzo. October 19, 1898. 
813 Drexel Building, Philadelphia, Pa., Consulting Engineer 
Johnstown and Gloversville Gas Co. 


Gartley, William H. October 21, 1885. 
Richmond and Tioga streets, Philadelphia, Pa., Engineer and 
Superintendent of Philadelphia Gas Improvement Co. 
Gates, Frederick W. May 13, 1874. 


17 Herkimer street, Hamilton, Ont., Can., President of Ham- 
ilton Gas Light Co. 


Geggie, David H. October 19, 1881. 
No. 2 Place d’Orleans, Quebec, Canada, P. O. Drawer 270, 
Secretary and Manager of the Quebec Gas Co. 


Gerould, Charles L. October 17, 1883. 
North Third and Prospect avenues, Mt. Vernon, N. Y. , super- 
intendent of the East Chester Gas Light Co. 

Gibbons, P. H. October 18, 1893. 
407 Chestnut street, Coatesville, Pa., P. O. Box 108, Superin- 
tendent of Coatesville Gas Co. 

Gibbs, W. W. October 20, 1886. 
813 Drexel Building, Philadelphia, Pa.,Chairman of Managing 
Committee, The United Gas Improvement Co. 

Giblin, John A. October 21, 1891. es 
10 East Main street, Ilion, Herkimer Co., N. Y., P. O. Box 
513, Superintendent Herkimer County Light and Power Co. 


\ 
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Gifford, Nathaniel W. October 21, 1891. 


New Bedford, Mass. Re Neerintensent of New Bedford Gas and 
Edison Light Co. 


Gimper, John. October 15, 1890. 
32d and Market -streets, Galveston, Texas, Superintendent of 
Galveston Gas Co. 


Glasgow, Arthur G. October 19, 1887. 
-g Victoria street, London, S. W., England, Humphreys & 
Glasgow, London and New York. 


Glass porcldons| = CCE 20, 150 7; 
Montgomery Building, Milwaukee, Wis., Secretary and Treas- 
urer Milwaukee Gas Light Co. | 


Goodwin, W. W. April 16, 1873. 
Room A-655, Bourse Building, Philadelphia, Pa., President 
of Goodwin Meter Co. 


Graf, Garl H. October 19, 1892. 
185 Main street, Hackensack, N. J., Superintendent of Gas 
Department, Hackensack Gas and Electric Co. 


Giavestienty. ©, October 17,1553, 

} Cor. Main and 2d streets, Dayton, Ohio, Vice-President of 
Dayton Gas Light and Coke Co. 

Green, James. October 21, 1885. 
g15 Wainwright Building, St. Louis, Mo., President of Sedalia 
Gas Co., Moberly Gas and Electric Co., and Greencastle Gas 
and Electric Light Co. 

Greenough, Malcolm S. October 16, 1878. 
356 Superior street, Cleveland, Ohio, President Cleveland Gas 
Light*and Coke Co. 

Gribbel, John. October 17, 1883. 
1513 Race street, Philadelphia, Pa., of John J. Griffin & Co., 
Meter Manufacturers. 

Guldlin, Olaf N. October 21, 1891. 
r1 Webster street, Fort Wayne, Ind., President and Engineer 
of Western Gas Construction Co. 

Gwynn, J. W. October 15, 1890. 
Bucyrus, Ohio, P. O. Box 1092, Si perinentent of Bucyrus 
Gas Light and Fuel Co. 
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Hadden, James M. October 19, 1898. 
Poughkeepsie, N. Y., Manager Poughkeepsie Gas Works. 


Hall, Arthur H. October 19, 1898. 
350 Alexander avenue, New York, N. Y., Superintendent of 
Distribution Central Union Gas Co. 


Hambleton, Francis H. October 17, 1888. 
19 South street, Baltimore, Md., P. O. Box 288, Chief Engi- 
neer of Consolidated Gas Co. 


Hammatt, Clarence S. October 15, 1890. 
26 Main street, Jacksonville, Fla., Superintendent of Citizens’ 
Gas and Electric Co. 


Hanford, L.C. May 13, 1874. 
1 Belden avenue, Norwalk, Conn., P. O. Box 402, Superin- 
tendent of Norwalk Gas Light Co. 


Harbison, John P. May 13, 1874. 
700 Main street, Hartford, Conn., Treasurer and General 
Manager Hartford City Gas Light Co. 


Harper, George H. October 16, 1889. 
2526 Broad avenue, Altoona, Pa., Superintendent Altoona 
Gas Co. 


Harris, J. A. October 20, 1886. 
1513 Race street, Philadelphia, Pa., with J. J. Griffin & Co., 
Gas Meter Manufacturers. 

Hatstat, John W. October 27, 1896. 


Hartford, Conn., Superintendent of Hartford City Gas Light 
Co. 


Hauk, Charles D. October 21, 1885. 
138 South 6th street, Philadelphia, Pa., Vice-President and 
General Manager of National Heat and Power Construction 
Co. 

Hayward, Thomas J. October 15, 1884. 
McHenry and Scott streets, Baltimore, Md., Bartlett, Hay- 
ward & Co., Engineers and Contractors. 


Helme, William E. October 20, 1886. 
1339 Cherry street, Philadelphia, Pa., Helme & Mcllhenny, 
Meter Manufacturers. 
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EIeTRON, |e CCLOUEI EG sH590. 
249 West Genesee street, Buffalo, N. Y., Superintendent of 
the Buffalo Gas Light Co. 

Hickenlooper, Andrew. May 13, 1874. 
838 Dayton street, Cincinnati, Ohio, P. O. Box 719, President 
of Cincinnati Gas Light and Coke Co. 

Hicks, Richard S$. October 17, 1894. 
73 Warren street, New York, N. Y. 

Higby, William R. October 18, 1888. 
380 Main street, Bridgeport, Conn., President of Bridgeport 
Gas Light Co. 

Hill, William H. October 19, 1892. 
40 Water street, Boston, Mass., Lock Box 185, President of 
Citizens’ Gas Light Co., Quincy, Mass. 

Hofmann, G. Max. October 19, 1898. 
Fort Wayne, [nd., General Superintendent Fort Wayne Gas 
Co. 

Holden, Thos. F. October 20, 1897. 
12th and M streets, S. E. Washington, D. C., Superintendent 
East Station Works, Washington Gas Light Co. 

Holzer, Edwin G. October 17, 1894. 
204 Terry Building, Roanoke, Va., P.O. Drawer 12, Superin- 
tendent of Gas Department, Roanoke Gas and Water Co. 

Hookey, George S. May 13, 1874. 
303 Centre street, Augusta, Ga. 

Hopper, William H. October 18, 1882. 
131 West Walnut lane, Germantown, Philadelphia, Pa., Direc- 
tor in Warsaw Gas Light Co., Wis. 

Hostetter, D. Herbert. October 16, 1889. 
59 Water street, Pittsburg, Pa., P. O. Box 835, President of 
Pittsburg Gas Co. 

Hough, David Leavitt. October 19, 1892. 
117 West 58th street, New York, N. Y., Consulting Engineer 
and Contractor. 

Humphreys, Alexander C. October 20, 1875. 
31 Nassau street, New York, N. Y., Humphreys & Glasgow, 
Gas Engineers, New York and London; President Syracuse 
Gas Co. and City Gas Co. of Norfolk, Va. 
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Humphreys, C.J. R. October 19, 1881. 
360 Essex street, Lawrence, Mass., P. O. Box K, Agent of 
Lawrence Gas Co. 


Humphreys, James J., Jr. October 19, 1898. 
Worcester, Mass., Superintendent Worcester Gas Light Co. 


Hyde, Gustavus A. October 18, 1882, 
85 Kennard street, Cleveland, Ohio, Engineer of Cleveland 
Gas Light and Coke Co. 


Isbell, Charles W. May 12, 1875. © 


245 Broadway, New York, N. Y., President of Isbell-Porter 
Co., Gas Engineers and Contractors. 


Jackson, Walter M. October 19, 1887. 
(9 Oliver street, Stamford, Conn.) New York, N. Y., P. O. 
Box 808. 


Jenkins, E. H. October 21, 1891. 
43 Massachusetts street, Buffalo, N. Y., Engineer with Buffalo 


City Gas Co., Buffalo Gas Light Co., and Buffalo Mutual Gas 
Light Co. : 


Jenks, Zeuner M. October 16, 1895. 
169 Main street, Woonsocket, R. I., Superintendent of Woon- 
socket Gas Co. 


Jones, Edward C. October 15, 1879. 
415 Post street, San Francisco, Cal., Engineer of San Fran- 
cisco Gas and Electric Co. 


Jones, T. C. October 19, 1898. 


Delaware, Ohio, Superintendent and Secretary Delaware Gas 
Co. 


Jourdan, James H. October 21, 1891. 
Nevins and Degraw streets, Brooklyn, N. Y., Chief Engineer 
of Western Division Brooklyn Union Gas Co. 


Kellogg, L. L. October 15, 1890. 
528 5th street, Sioux City, lowa, Manager of Sioux City Gas 
Light Co. 

Kelly, H. H. October 19, 1892. 


49 Chestnut street, Chelsea, Mass , Superintendent of Chelsea 
Gas Light Co. 
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Kempf, John, Jr. October 19, 1898. 
Salt Lake City, Utah, General Manager Salt Lake & Ogden 
Gas and Electric Light Co. 

Keppelman, John H. October 21, 1891. 
20 North sth street, Reading, Pa., P. O. Box 384, Superin- 
tendent of the Consumers’ Gas Co. 

Kingsbury, Frank D. May 13, 1874. 
8 East Market street, Corning, N. Y., P. O. Box 884, Treasurer 
and General Manager of Corning Gas Co. 

Knapp, Isaac N. October 19, 1898. 
2oth and Centre streets, Omaha, Neb., Superintendent Omaha 
Gas Co. 

Knight, C.S. October 15, 1890. 
Murfreesboro, Tenn., Secretary Murfreesboro Gas and Electric 
Light Co. 

Knight, D. E. October 19, 1898. 
Marysville, Cal., President Marysville Gas Co. 

Knight, Elmer B. October 21, 1891. 
Far Rockaway, Long Island, N. Y., P. O. Box 331, Superin- 
tendent of the Town of Hempstead Gas and Electric Light Co. 

Knowles, W. P. October 27, 1896. 
Richmond, Va., Superintendent of City Gas Works, 

Kreischer, George F. October 21, 1885. 
119 East 23d street, New York, N.Y., President of B. Kreischer 
& Sons, Gas Retort Manufacturers. 

Krumholz, Joseph. October 19, 1887. 
186-188 Main street, Buffalo, N. Y., Secretary of Buffalo Gas 
Light Co., Buffalo City Gas Co., and The Buffalo Mutual Gas 
Light Co. 

Kuehn, Jacob L. October 19, 1881. 
33 East Philadelphia street, York, Pa., P.O. Box 344, Superin- 
tendent and Engineer of York Gas Co. 

Lamson, Charles D. October 19, 1881. : 
240 Main street, Worcester, Mass., President and General 
Manager of Worcester Gas Light Co. 

Lané, James W. «October 21,1891. 
1046 West 4th street, Williamsport, Pa., Superintendent and 
Engineer of Williamsport Gas Co. 
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Langford, John T. October 17, 1883. 
70 Kilby street, Boston, Mass., Contracting Engineer. 
Lawrence, W. F. October 19, 1898. 
Trenton, N. J., Superintendent Trenton Gas Light Co. 
Leach, Henry B. October 18, 1882. 
68 Washington street, Taunton, Mass., P.O. Box 76, Agent 
and Treasurer of Taunton Gas Light Co. 
Learned, Charles A. October 27, 1896. 
47 Washington street, Meriden, Conn., P. O. Box 1375, Super- 
intendent and Manager of Meriden Gas Light Co, and Meriden 
Electric Light Co. 
Learned, Everett C. October 19, 1381. 
118 Maple street, New Britain, Conn., P. O. Box 355, Super- 
intendent of New Britain Gas Light Co. 
Learned, Waldo A. October 18, 1882. 
2 Jewett street, Newton, Mass., P. O. Box 14, General Super- 
_ intendent of Newton and Watertown Gas Light Co. 
Lee, Edward C. October 20, 1886. 
813 Drexel Building, Philadelphia, Pa., Secretary and Treas- 
urer of The United Gas Improvement Co. and Welsbach 
Light Co. 
Leetch; John, October 17, 1394. 
1409 31st street, Washington, D. C., General Manager of 
Washington Gas Light Co. 
Light, Joseph. October 21, 1885. 
203 East First street, Dayton, Ohio, So ee Ga of Dayton 
Gas Light and Coke Co. 
Lillie, Lewis. October 21, 1891. 
813 Drexel Building, Philadelphia, Pa., Comptroller of the 
United Gas Improvement Co. 
Little, F. W. October 20, 1897. 
223 East Market street, Akron, Ohio, Vice-President and 
General Manager The Akron Gas Company. 
Littlehales, Thomas. May 13, 1874. 
402 East Genesee street, Syracuse, N. Y. 
Littlehales, Thomas G. October 19, 1898. 
Hopkinsville, Ky., Lessee and Manager Hopkinsville Gas and 
Lighting Co. 
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Littleton, Augustus W. October 16, 1889. 
111 South sth street, Quincy, Il., Secretary and Superintendent 
of Quincy Gas Light and Coke Co. 


Lloyd, John. -October 27, 1896. | 
First National Bank, Altoona, Pa., President of Altoona Gas 
Co. 

Logan, John D. October 18, 1893. 


Brooklyn, E. D., N. Y., P. O. Box 6, Station G, Vice-President 
of Greenpoint Gas Light Co, 


Logan, William J. October rg, 1892. 
Brooklyn, E. D., N. Y., P. O. Box 6, Station G, Proprietor 
of Logan Iron Works. 


Loomis, Burdett. October 15, 1884. 
Hartford, Conn., Builder of Water Gas Works. 


Lowe, Thaddeus S.C. October 20, 1886. 
Pasadena, Cal., President of Pasadena Gas and Electric Light 
Co. 


Ludlam, Edwin. October 15, 1873. 
180 Remsen street, Brooklyn, N. Y., P. O. Box 76, Secretary 
of Brooklyn Union Gas Co. 


Lynch, Eugene T. October 16, 1895. 
Detroit, Mich., President of Detroit Gas Co. 


Lynn, James T. October 17, (883. 
717 Trumbull avenue, Detroit, Mich., President of Port Huron 
Gas Co., Port Huron, Mich. 


Macdonald, Benjamin J. October 15, 1890. 
70 Water street, Newburg, N. Y., P.O. Box 94, suet and 
Treasurer of Consumers’ Gas Ce 


MacDonald, William. October 16, 1889. 
Point Breeze, Philadelphia, Pa.; Superintendent Station G, 
hate le Co. 


MacMillan, George. October 21, 1891. 
565 Oneida street, Appleton, Wis., P. O. Box 28, President, 
Manager and Treasurer of Appleton Gas, Light and Fuel Co., 
of Appleton, Wis. 
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Marani, Virgil G. October 20, 1897. 
356 Superior street, Cleveland, Ohio, Assistant Engineer 


Cleveland Gas Light and Coke Company. 


Max, William J. October 20, 1897. 
13 William street, Middletown, N. Y., Superintendent Middle- 


town Gas and Electric Light Company. 

Mayer, Frederick T. October 15, 1884. 
McHenry and Scott streets, Baltimore, Md., Engineer with 
Bartlett, Hayward & Co. | 

Mayers, J. A. October 19, 1898. 
131 Lafayette avenue, Detroit, Mich., Superintendent of 
Streets, Detroit City Gas Company. 

McCleary, Alexander J. October 17, 1888. 
22d and Filbert streets, Philadelphia, Pa., Sup’t Street Light- 
ing Dep’t of The Equitable Illuminating Gas Light Co. 

McCullough, Edmund H. October 18, 1882. 
224 South 3d street, Philadelphia, Pa., President of West- 
moreland Coal Co. 

McDonald, William. October 15, 1879. 
51 Lancaster street, Albany, N. Y., Secretary and Treasurer 
of Bath Gas'Co., Bath, NvY. 

McElroy, John H. May 13, 1874. 
435 Sixth avenue, Pittsburg, Pa., P. O. Box 835, Engineer 
of Pittsburg Gas Co. | 

Mcllhenny, James S. October 15, 1890. 
26th and G streets, N. W., Washington, D. C., Superintendent 
of Washington Gas Light Co. 

MclIlhenny, John. May 12, 1875. 
1339 Cherry street, Philadelphia, Pa., Helme & Mcllhenny, 
Meter Manufacturers. 

Mcllhenny, John D. October 16, 1895. 

- 1339 Cherry street, Philadelphia, Pa., President of Citizens’ 
Gas and Fuel Co’, Terre Haute, Ind: ~~. 

McKay, William EF. October 19, 1892. 
10 Pearl street, Dorchester, Mass., Engineer in charge of Calf 
Pasture Station of Bay State Gas Co. 
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McKeige, Ferdinand. October 15, 1890. 
31 Nassau street, New York, N. Y., Secretary and Treasurer 
of Standard Gas Light Co. 

McLean, George. October 19, 1898. 
Dubuque, Iowa, Secretary and Manager Key City Gas Co. 

McLean, John R. October 17, 1894.. 
413 roth street, N. W., Washington, D. C., President of 
Washington Gas Light Co. 

McMillin, Emerson. May 13, 1874. 
40 Wall street, New York. N. Y., President of Columbus Gas 
Light and Coke Co., Laclede Gas Co., Milwaukee Gas Co., 
Grand Rapids Gas Co., Madison, Wis. Gas & Electric Co., 
and Consolidated Gas Co. of New Jersey, etc. 

Merrifield, L. L. October 19, 1898. 
157 Dowling avenue, Toronto, Ee Gas Engineer Can- 
adian Gas Association. 

Merritt, Charles H. October 15, 1879. 
350 Main street, Danbury, Conn., P. O. Box B, President of 
Danbury and Bethel Gas and Electric Light Co. 

Middleton, Robert L. October 17, 1894. 
1333 30th street, N. W., Washington, D. C., Superintendent 
of Georgetown Gas Light Co. 

Miller, Alten S. October 16, 1889. 
340 Third avenue, New York, N. Y., Chief Engineer of New 
Amsterdam Gas Co. 

Millers CeO nG. sOctober-21, 1890t. 
Cor. Annie and Stevenson streets, San Francisco, Cal... 
Treasurer of Pacific Gas Improvement Co., also Secretary 
and Treasurer of Pacific Lighting Co. 

Miller, William A. October 27, 1896. 
2817 Eastern avenue, Cincinnati, Ohio, Superintendent of 
Manufacture, Cincinnati Gas Light Co. 

Milsted, William N. October 19, 1887. 
512 West 22d street, New York, N. Y. , Secretary of American 
Meter Co. 

Mitchell, Kerr M. October 16, 1889. 
516 Francis street, St. Joseph, Mo., General Manager of 
St. Joseph Gas Co. 
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Moore, Northrop. October 19, 1898. 
Kansas City, Kansas, Superintendent Wyandotte Gas Co. 


Morgans, William H. October 19, 1887. 
36 Wessen street, Pontiac, Mich., Superintendent of L. R. 
Medbury Gas Works. | 


Morrell, Edward E. October 20, 1897. 
Oak Park, Ill., Vice-President and Engineer Cicero Gas Co, 


Morris, Henry G. October 15, 1879. 
926 Drexel Building, Philadelphia, Pa., Engineer and 
Machinist. 


Morrison, H. K. October 19, 1898. 
Concord, N. H., Superintendent Concord Light and Power Co. 
Morton, Fred N. October 16, 1895. 
Clinton avenue and 13th street, Hoboken, N. J., Superintend- 
ent of Hudson County Gas Light Co. 
Moses, Frank D. October 17, 1894. 
111 Lake street, Chicago, Jll., Engineer and Contractor. 
Moses, George W. October 13, 1880. 
187 Winnisimmet street, Chelsea, Mass., ‘Treasurer of Chelsea 
Gas Light Co. | 
Nash, Abner F. October gr, 1891. 
6357 Ingleside avenue, Chicago, III. 
‘Neal, George B. May 13, 1874. 
Thompson square, Charlestown, Mass., ‘Treasurer and General 
Manager of Charlestown Gas and Electric Co. 
Nettleton, Charles H. October 20, 1875... 
22 Elizabeth street, Derby, Conn., P.O. Drawer L, Treasurer 
and Agent of Derby Gas Co. 
Nix, Joshua J. October 16, 1895. 
353 Church. street, Royersford, (ba;, 2..@) bOx ti Syalbesser 
of Spring City and Royersford Gas Light Co. 
Norcross, J. A. October 27, 1896. 
g Victoria street, London, S. W., England, Manufacturing 
Expert, Humphreys and Glasgow. 
Norris, Rollin. October 16, 1889. 
813 Drexel Building, Philadelphia, Pa., Superintendent of 
Works of The United Gas Improvement Co. 
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Norton, Walter F. October 19, 1898. 


55 Concord street, Nashua, N. H., Superintendent Nashua 
Light, Heat and Power Co. 


Nute, Joseph E. October 17, 1888. 
14 Bedford street, Fall River, Mass., P. O. Box 66, Superin- 
tendent of Fall River Gas Works Co. é 


Page, Cartcralin | ParGiCtopem Es.1oq?. 
813 Drexel Building, Philadelphia, Pa., Gas Engineer with 
the United Gas Improvement Co. 


Pace. bea October 277-1896. 
a1omvainy street, bitchburg, Mass... P.O. :Box §75,. Asst. 
Superintendent of Fitchburg Gas and Electric Light Co. 


Park, William K. October 21, 1885. 
22d and Filbert streets, Philadelphia, Pa., Consulting Engi- 
neer Philadelphia Gas Works, United Gas Improvement Co. 


Parker, Richard Marsh. October 19, 1808. 
420 Market street, McKeesport, Pa., Treasurer McKeesport 
Gas and Improvement Co. 


Parker, 12 RY October ‘19,4898. 
Napa, Cal., General Manager Napa City Gas Light and 
Heating Co. 


Payne, Milton J. October 21, 1885. 
roth and Walnut streets, Kansas City, Mo., President of 


Kansas City, Missouri, Gas Co. 
{ 


Pearson, William H. October 20, 1875. 
1g Toronto street, Toronto, Ont., General Manager and 
Secretary of Consumers’ Gas Co. 


Pearson, William H., Jr. October 17, 1888. 
95 Isabella street, Toronto, Ont., Engineer and Superin- 
tendent of Consumers’ Gas Co. 


Perkins, James D. October 18, 1882. 
228 Produce Exchange, New York, N. Y., Perkins & Co., Gas 
Coal Dealers. 


Pierson, Henry M. October 19, 1892. 
25 Whitehall street, New York, N. Y., Consulting Engineer 
of Plattsburg Light, Heat and Power Co. 
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Pinkney, Edward A. October 21, 1891. 
29 Whitesboro street, Utica, N. Y., General Manager and 
Engineer of Equitable Gas and Electric Co. 
Poor, Frank Bs .October 27,71000: 
Hackensack, N. J., President of Hackensack Gas and Electric 
Light Co. 
Porter, Jmsk October.27 s1.090, 
205 Market street, Alton, Ill., President and Treasurer of 
Alton Railway and Illuminating Co. 
Pratt, Edward G. October 20, 1886. 
413 Locust street, Des Moines, Iowa, Manager of Capitol 
City Gas Light Co. 
Prichard, Charles F. October 17, 1883. 
go Exchange street, Lynn, Mass., General Superintendent of 
Lynn Gas and Electric Co. 
Printz, Eugene. May 13, 1874. 
188 North 5th street, Zanesville, Ohio, Superintendent of 
Zanesville Gas Light Co. 
Quilty, C. W. October 19, 1898. 
San José, Cal., President San José Light and Power Co. 
Quinn, Andrew K. October 19, 1887. 
181 Thames street, Newport, R. I., P. O. Box 305, Treasurer 
of Newport Gas Light Co. 
Ramsdell, George G. October 15, 1879. 
222 South 3d street, Philadelphia, Pa., General Manager of 
American Gas Co. 
. Randolph, Wilham W. October 17, 1894.. 
31 Nassau street, New York, N. Y., Assistant to the President 
Syracuse Gas Co., N. Y. and City Gas Co. of Norfolk, Va. 
Rathell, Walter S. October 18, 1893. 
4th and Washington streets, Waco, Texas, P. O. Drawer 68, 
Local Manager Waco Gas Co. and Citizens’ Railway Co. 
Rawn, John C.- October 21, 1891. 
Roanoke, Va., P. O. Drawer 749, Manager and Engineer of 
Roanoke Gas and Water Co. 
Raynor, Charles H. October 15, 1873. 
rz North Winter street, Adrian, Mich., Secretary of Adrian 
Gas Co. 
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Reichelt, A. F. October 20, 1897. 
350 Alexander avenue, New York City, Secretary and Treas- 
urer Central Union Gas Co. 
Reilly, John W. October 21, 1891. 
116 South 6th street, Wilmington, N. C., Superintendent of 
Wilmington Gas Light Co. 
Rice, Harry L. October 17, 1894. : 
Norfolk, Va., P. O. Box 305, Superintendent City Gas Co. 
of Norfolk. 
Richardson, Frank S. October 19, 1881. 
Piepviailestreet, (North Adams, Mass., (PaO: Box: 8:3, 
Vice-President, Treasurer and Manager of North Adams Gas 
Light Co. 
Ridgely, William. October 21, 1885. 
Springfield, Ill., President of Springfield Gas I set Co. 
Ringwood, Thomas. October 15, 1890. 
4 Armory street, Ilion, * Herkimer Gounty Nyy. Ps On Box 
1023, President of Ilion and Mohawk Gas Light Co. 
Roberts, George J. October 17, 1894. 
813 Drexel Building, Philadelphia, Pa., Gas Engineer with 
the United Gas Improvement Co. 
Rogers, W pi. » October 175, 1394. 
146 Ellison street, Paterson, N. J., P.O. Box. 408, Agent of 
the United Gas Improvement Co. 
Roots, Wels October 17,1332, 3 
Connersville, Ind., President of P. H. & F. M. Roots Co., 
Exhauster Manufacturers. 
Rosenthal, Albert. October 19, 1898. 
1315 Filbert street, Philadelphia, Pa., Superintendent of Special 
Mains, Philadelphia Gas Works, United Gas Improvement Co. 
Ross, Alexander. October 27, 1896. 
411 North r1th street, St. Louis, Mo., Secretary and General 
Manager of Laclede Gas Light Co. 
Ross, J. Charles. October 19, 1898. 
Port Chester, N. Y., Superintendent Westchester Gas and 
Electric Co. 
Rossman, G. M. October 1g, 1898. 
Keene, N. H., Treasurer Keene Gas Light Co. 
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Rowland, Charles L. October 17, 1888. 
61 Morton street, Brooklyn, N. Y., Consulting Engineer of 
Williamsburgh Gas Light Co. 


Rowland, Thomas F. May 13, 1874. 
329 Madison avenue, New York, N.Y., President of the Con- 
tinental Iron Works, Brooklyn, N. Y. 


Rowland, Thomas F. Jr. October 19, 1881. 
170.Keep-street, Brooklyn; No Y-) P; O. Station G, eae 
and Treasurer of Continental es Works. 


Rowland, William L. October 20, 1886. 
4800 Chester avenue, Philadelphia, Pa., Superintendent of 
Ammonia Co. of Philadelphia. 


Rusby, John M. October 17, 1888. 
6th and Provost streets, Jersey City, N. J., P. O. Drawer R, 
Superintendent of the United Gas Improvement Co., Jersey 
City Works. ; 


Russell, Daniel R. October 19, 1887. 
417 Pine street, St. Louis, Mo., Vice-President of Parker- 
Russell Mining and Manufacturing Co. 
Russell, Henry Z. October 17, 1894. 
Honesdale, Pa., Secretary and Treasurer of Honesdale 
Gas Co. 
Scott, William M. October 19, 1808. 
Lewiston, Me., Superintendent Lewiston Gas Light Co. 
Schniewind, F. October 27, 1896. 
Care of New England Gas & Coke Co:, Everett, Mass. 
Scrafford, William H. October 19, 1887. 
Bath, N. Y., P. O. Box 93, Superintendent of Bath Gas Co. 
Searle, Robert M. October 15, 1890. 
Broad and Alabama streets, Atlanta, Ga., P. O. Box 311, 
Superintendent of Atlanta Gas Light Co. 
Seaverns, F. October 17, 1883. . 
228 Produce Exchange, New York, N. Y., Treasurer of 
Perkins & Co., Coal Dealers. 
Serrill, William J. October 21, 1891. 
813 Drexel Building, Philadelphia, Pa., Engineer of Allen- 
town Gas Co., Allentown, Pa. 
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Shattuck, John D. October 19, 1898. 
720 Ellincott Square, Buffalo, N. Y., Engineer of Distribution 
People’s Gas Light and Coke Co. 

Shelton, Frederick H. October 17, 1888. 
525 Drexel Building, Philadelphia Pa.; Welsbach Com- 
mercial Co. 

shetman,- bt Gra) October 20, 087 5: 
80 Crown street, New Haven, Conn., P. O. Drawer 3, Super- 
intendent of New Haven Gas Light Co. 

Sisson, Frank N. October 20, 1886. 
139 Lancaster street, Albany, N. Y. ee eee a at Albany 
of Welsbach Commercial Co. 

Slade, James. October 17, 1883. 
95 Woodworth avenue, Yonkers, N. Y., Superintendent of 
Yonkers Gas Light Co. 

Slade, Richmond E. October 19, 1892. 
White Plains, N. Y., P. O. Box 393, Superintendent and Sec- 
retary of Citizens’ Gas and Electric Co. 

Slaney, Henry C. October 16, 1889. 
466 6th street, Brooklyn, N. Y., Gas Engineer. 

Slater. s. October 15, 1573: 
Rear 20 Market square, Providence, R. I., P. O. Drawer 1422, 
Treasurer, Secretary and General Manager of Providence Gas 
Co, 

slately Awe, fre “October 13,71 8383; 
bor lubiuerstreet, Providence; Ry 1.) P.O. Box. 1560, Super- 
intendent and Engineer of Providence Gas Co. 

Slater, Howard C. October 27, 1896. 
245 Oneida street, Milwaukee, Wis., P. O. Box 423, Superin- 
tendent of Milwaukee Gas Light Co. 

Smith, John W. October 20, 1886. 
60 Laurel street, Philadelphia, Pa., Superintendent of Northern 
- Liberties Gas Co. 

Smith, Marcus. May 13, 1874. 
Welles Building, Public square, Wilkesbarre, Pa., Secretary 
and Superintendent of Wilkesbarre Gas Co. 

Smith, Robert A. C. October 17, 1883. 
100 Broadway, American Surety Building, New York, N. Y. 
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Smith, William H. October 21, 189r. 


1319 Filbert street, Philadelphia, Pa., Superintendent of Dis- 
tribution City District of United Gas Improvement Co. 


Snow, William H. October 19, 1887. 
338 Maple street, Holyoke, Mass., P. O. Box 552, Superin- 
tendent of Holyoke Gas Works. 


Somerville, James. October 20, 1875. 
Cor. Penn and Louisiana streets, Indianapolis, Ind. Beal 
and Superintendent of Indianapolis Gas Co. 


Spangenberg, B. H. October 20, 1897. 
St. Augustine, Fla., Superintendent St. Augustine Gas and 
Electric Light Co. 


Spaulding, Charles F. October 16, 1878. 
Warren avenue, Waltham, Mass., Superintendent of Waltham 
Gas Light Co. 


Spaulding, William H. October 16, 1880. 
98 Walnut street, Clinton, Mass., P. O. Box 1094, Superin- 
tendent. of Clinton Gas Light Co. 
Spragle, L. D. October 19, 1898. 
Johnstown, N. Y., Superintendent Johnstown and Glovers- 
ville Gas Co. 
Sprague, Charles H. October 18, 1882. 
70 Kilby street, Boston, Mass., P. O. Box 3105. 
Stacey, James E. October 27, 1896. 
39 Mill street, Cincinnati, Chait) General Manager of Florence 
(Ala.) Gas Co. 
Stacey, William. October 19, 1887. 
39 Mill street, Cincinnati, Ohio, Vice-President of the Stacey 
Manufacturing Co. 
Stanley, Ira N. May 12, 187s. 
310 Washington avenue, Brooklyn, N. Y., Gas Engineer. 
Starr, James M. October 20, 1875. ° 
roth and North D streets, Richmond, Ind., Vice-President 
Light, Heat and Power Co. 
Steck, Henry. October 21, 1891. 
631 Chestnut street, room r2, Philadelphia, Pa., President of 
Hagerstown (Md.) Light and Heat Co. 
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“Stedman, William A. October 17, 1877. 
785 Flatbush avenue, Brooklyn, N. Y., General Manager of 
Flatbush Gas Co. 


Stirzel, J. W. October 16, 1895. 
Richmond and Tioga streets, Philadelphia, Pa., Superintend- 
ent of Station B, United Gas Improvement Co. and Equitable 
Illuminating Gas Light Co. - 


Strecker, Alexander H. October 20, 1897. 
Newark, N. J , Engineer and Superintendent of The Newark 
Gas Co. 


Stroud, Morris W. October 16, 1895. | 
222 South Third street, Philadelphia, Pa., Secretary and Treas- 
urer of the American Gas Co. 


Summers, George F. October 20, 1897. 
1og E. 24th street, New York, N. Y. 


Summers, Thomas W. October 19, 1892. 
Hornellsville, N. Y., P. O. Box 326, Secretary and Superin- 
tendent of the Hornell Gas Light Co. 
Taber, Robert B. October 19, 1881. 
Boston, Mass., P. O. Box 3462, Gas.and Electric Engineer. 
Tayler, George H. October 18, 1882. 
209 Main street, Warren, Ohio, Secretary, Treasurer and 
Superintendent of Warren Gas Light Co. 
Thomas, John W. October 19, 1898. 
Vallejo, Cal., Superintendent Vallejo Gas Light Company. 
Thompson, G. Treadway. October 21, 1891. 
40 Wall street, New York, N. Y., Assistant to E. McMillin, 
President Laclede Gas Light Co., etc. 
Thwing, Orrell O. October 16, 1895. 
Main and Howard streets, St. Louis, Mo., Superintendent 
of Station B, Laclede Gas Light Co. 
Tobey, Franklin, Jr. October 19, 1892. 
112 Jansen avenue, Kingston, N. Y., General Manager Kings- 
ton Electric Co. 
Turner, Thomas. May 13, 1874. : 
224 Calhoun street, Charleston, S. C., P. O. Box 6, President 
and Superintendent of Charleston Gas Light Co. 
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Tuthill, J. B. T: “October To; 18o3: 
Salem, Oregon, General Manager Salem Gas Co. 

Vanderpool, Eugene. October 16, 1872. 
757 Broad street, Newark, N. J., Civil and Consulting Engi- 
neer. 

Voorhis, A. M. October 17, 1894. 
Broadway, Nyack, N. Y., P. O. Box 114, President, Treasurer 
and Manager of Nyack Gas Light and Fuel Co. 

Wakeman, E. A. October 19, 1808. 
Batavia, N. Y., Superintendent Consolidated Gas and Electric 
Co. 

Walbridge, H. D. October 17, 1894. 
42 Congress street West, Detroit, Mich, Detroit City Gas 
Go; 

Waldo, Charles S. October 20, 1886. 
102 Milk street, Boston, Mass., P. O. Box 3436, Waldo Bros., 
Gas Retorts and General Supplies. 

Waldo, John A. October 19, 1887. 
102 Milk street, Boston, Mass., P. O. Box 3436, Waldo Bros., 
Gas Retorts and General Supplies. 

Wales, Harry B. October 19, 1898. 
Grand Rapids, Mich., Chief Clerk Grand Rapids Gas Light 
Co. 

Walker, Jamessbia’ October 131562: 
249 247th street, Milwaukee, Wis., Gas Engineer, The Mil-° 
waukee Gas Stove Co. 

Walters, Anderson H. October 21, 1891. 
405 Main street, Johnstown, Pa., Secretary and Superintendent 
of Consumers’ Gas Co. 

Ward, William H. October 19, 1892. 
228 Front street, Easton, Pa., Superintendent of Easton Gas 
Co. 

Warmington, Daniel R. October 21, 1891. 
412 Pearl street, Cleveland, Ohio, Superintendent and Engineer 
of the Peoples Gas Light Co. 

Warmington, George H. May 13, 1874. 
412 Pearl street, Cleveland, Ohio, President of the Peoples 
Gas Light Co. 
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Watson, Charles. October 19, 1881. 
432 Federal street, Camden, N. J., Secretary and Treasurer 
of Camden Gas Light Co. 


Watt, Anthony. October 21, 1891. 
roth street and Central avenue, Connersville, indy Ea? Box 
27, Superintendent of Connersville Gas and Electric Co. 
Weber, Adam. October 13, 1880. 
633 East 15th street, New York, N.Y., Proprietor of Manhattan 
Fire Brick and Enameled Clay Retort Works. 
Weber, Oscar B. October 17, 1883. 


633 East 15th street, New York, N. Y., Manager of Manhattan 
Fire Brick and Enameled Clay Retort Works. ~ 


Wehner, Adolph F. October 17, 1894. 
' 245 Broadway, New York, N. Y., Secretary Isbell-Porter Co. 
Wells, L. W. October 19, 1898. | 
Canton, Ohio, Superintendent Canton Gas Light and Coke 
Co. 


Westcott, John T. October 18, 1893. 
1g Abingdon street, Westminster, London, S. W. Eng., 
Manager of:the Economical Gas Apparatus Construction Co. 
Wheeler, Fred B. October 18, 1893. 
Bon Chenango. street. Binghamtony NatY., oP. *O..: Box 053; 
General Manager Binghamton Gas Works. 
Whipple, Henry S. October 19, 1898. 
Rockford, Ill., Superintendent Rockford Gas Light and Coke 
Oo: 
White, Clement A. May 13, 1874. 
16 St. James Court, Louisville, Ky. 
White, Edward D. October 17, 1883. 
265 Stuyvesant avenue, Brooklyn, N. Y., President of Brooklyn 
Fire Brick Works. | 
White, Henry H. October 21, 1891. 
Portsmouth, Va., P. O. Box 39, Supefintendent of Portsmouth 
Gas Co. 
White, Wm. Henry. April 16, 1873. 
32 Pine street, New, York, N. Y., Engineer and Contractor. 


« 
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Whitney, Henry C. October 21, 1891. 
1g Anthony street, Watertown, N.Y., Secretary and Superin- 
tendent of Watertown Gas Light Co. 


Whittaker, Alan Dean. October 19, 1898. 
Paterson, N. J., Assistant Superintendent The United Gas 
Improvement Co. 


Whittier, Charles R. October 19, 1887. 
45 Broadway, New York, N. Y., care of C. W. Hunt Co. 


Wilcox, John F. October 27, 1896. 
311 Lewis Block, Pittsburg, Pa., Manager of United Coke 
and Gas Co. 


Willams, E. H. October 17, 1888. 
150 Grand street, Waterbury, Conn., P. O. Box 223, Agent 
and Superintendent of the United Gas Improvement Co. 


Williams, L.S. October 19, 1898. 
706 North 8th street, Sheboygan, Wis., Superintendent 
Sheboygan National Gas Co. 


Williams, W. L. October 15} 1890. 
183 Tyler street, Paterson, N. J., Superintendent of the United 


Gas Improvement Co., for Paterson and People’s Gas Light 
Co. 


Williamson, jJohm .,Octoberas,.1393: 
2 East Madison street, Chicago, Ill., Assistant Engineer of 
Chicago Gas Light and Coke Co. 

Witherby, Edwin E. October 19, 1898. 
Lockport, N. Y., Superintendent and Secretary Lockport Gas 
and Klectric Light Co. 

Wood, Austin C. April 16, 1873. 
216 North West street, Syracuse N. Y., President of Homer 
and Cortland Gas Light Co. 


Wood, Walter. October 19, 1881. 
400 Chestnut street, Philadelphia, Pa., P. O. Box 1935, of 
R. D. Wood & Co., also Treasurer of Millville Gas Light Co. 


Wood, William A. October 16, 1889. 
609 Commercial street, Boston, Mass., Assistant Engineer 
of Boston Gas Light Co. 
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Woods, George E. October 20, 1897. 
31 Nassau street, New York City, General Superintendent 
and Chief Engineer Standard Gas Light Co. 

Woodward, Ralph. October 19, 1898. 
New Rochelle, N. Y., Superintendent New Rochelle Gas and 
Hienco, 

Wortendyke, Ira F. October 27, 1896. 
5 North Main street, Janesville, Wis., Superintendent of New 
Gas Light Co. 

Yorke, Eugene H. October 19, 1881. 
Portland, Me., Engineer of Portland Gas Co. 

Young, James M. H. October 20, 1897. | 
Pittsburg, Pa., Superintendent South Side Gas Co. 

Young, John. October 18, 1882. 
31 West Diamond street, Allegheny, Pa., Superintendent of 
the Allegheny Heating Co.- 

Noung beter UictOber2m, 560s. 
722 Ellicott Square, Buffalo, N. Y.,General Manager Peoples 
Gas Light & Coke Co. 

Young, Robert. October 20, 1875. 
Sixth avenue, Pittsburg, Pa., General Manager Consolidated 
Gas Co. of City of Pittsburg. 

Zeck Chariess). «October 15) 1890. 
3 South Palafox street, Pensacola, Fla., Superintendent of 
Pensacola Gas Co. 

Zollikofer, Oscar F. October 19, 1892. 
65 West 54th street, New York, N. Y., Secretary of Consoli- 
dated Gas Co. 


ASSOCIATE MEMBERS. 


Alcott, Franklyn L. October 19, 1898. 
Cleveland, Ohio, General Manager and Secretary The Stan- 
dard Lighting Co. 

Allen, Walter S. October 19, 1892. 
New Bedford, Mass. 

Althouse, Wilson D. October 20, 1897. 
Room 719, Reading Terminal, Philadelphia, Pa., Coal Mer- 
chant, Althouse & Kennedy. 
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Atwater, Christopher G. October 19, 1898. 
Syracuse, N. Y., Engineer Semet-Solvay Co. 


Backus, Q. 5. October 17, 1894. 
Williamsport, Pa., President and General Manager of Backus 
Manufacturing Co. 

Barrett, 5.10." October 18, 1893: 
gog Chicago Stock Exchange, Chicago, IIl., President and 
Treasurer of S. E. Barrett Manufacturing Co. 

Barrows, William E. October 16, 1889. 
835 Drexel Building, Philadelphia, Pa., President and General 
Manager of Welsbach Light Co. 

Bartlett, D. Lewis. October 19, 1898. 
Care Bartlett, Hayward & Co., Baltimore, Md., Manufacturer 
Gas Works Apparatus. | 

Battin, Wiliam I. October 19, 1898. 
3701 Powelton avenue, Philadelphia, Pa., Foreman of Mains, 
West Philadelphia District, Philadelphia Gas Works, United 
Gas Improvement Co. 

Bayles, James C. October 19, 1898. 
M.. Ks, Ph» Dy 14 Cortlandt street New V Orky Neale ete 
Engineer Bayles Engineering Co. 

Behrend, Fritz. October 17, 1894. 
ro and 12 Old Slip, New )York, Nv Yi; )ClayeGast Reto 
Importer. 

Birchmore, Wt October 2681567, 
117 Nassau street, New York, N. Y., Gas Chemist. 

Brown, Frank H. October 19, 1892. 
Waltham, Mass., Treasurer and Superintendent of Davis & 
Farnham Manufacturing Co. 

Buss, Julius. October 19, 1892. 
118 Farwell avenue, Milwaukee, Wis., P. O. Box 235, Con- 
sulting Engineer with Fred Bredel, Gas Engineer and Con- 
tractor. 

Carpenter, (HAs “Octobernzorirsn 7a. 
Allegheny, Pa., Engineer with Riter-Conley. Mfg. Co. 

Coburn, Cyrus M. October 19, 1892. 
152 Congress avenue, Chelsea, Mass., Manager of Liberty 
Oil Co. 
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Coleman, H. W. October 19, 1898.. 
625 Drexel Building, Philadelphia, Pa., Eastern Agent Kerr- « 
Murray Manufacturing Co. 


Collins, David J. October 17, 1894. 
813 Drexel Building, Philadelphia, Pa., Sales Agent of the 
United Gas Improvement Co. 


Crane, William M. October 16, 1889. 
1133 Broadway, New York, N. Y., President Wm. M. Crane 
Co., (ras satOves, ctc. 


Curley, Edward J. October 18, 13893. 
827 Market street, Wilmington, Del., Assistant Superintendent 
of Wilmington Coal Gas Co. | | 


Dart, Edward M. October rg, 1892. 
136 Clifford street, Providence, R. I., Manager of E. M. Dart 
Manufacturing Co., Manufacturers of Gas Appliances. 


DeHart,). 9.) |Ts eOctober 19,1503, 
46 Bridge street, Newark, N. J., Engineer with Isbell-Porter 
Co. 

Dougherty, ON (October 27, 1396. 
Brooklyn, E. D., N. Y., Box 6, Station G, General Salesman 
for Farrell, Logan & Son. 


Drummond, M. J. October 20, 1897. 
192 Broadway, New York, N. Y., Manufacturer of Cast Iron 
Pipe. 

Duck, George F. October 19, 1898. 
1 Broadway, New York, N. Y., Gas Coal Agent Peale, 
Peacock and Kerr. 


Eaton, Alfred B. October 27, 1896, 
67 \Vashington street, Chicago, IIl., Assistant Sales Agent of 
The United Gas Improvement Co. 


Floyd, James R., Jr. October 19, 1898. 
539 West 2oth street, New York, N. Y., member of the firm 
of James R. Floyd’s Sons. 


~ Graves, George W. October 20, 1897. 
36 St. Paul street, Rochester, N. Y., Eastern Manager 
National Vapor Stove and Manufacturing Co. 
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Harris, Andrew. October 15, 1890. 
1513 Race street, Philadelphia, Pa., care of J. A. Harris. 


Hartenfels, P. October 20, 1897. 
120 Liberty street, New York, N. Y., Manufacturer of Patent 
Leak Detector for Street Mains. 


Hayward, Sterling F. October 15, 1890. 
357 Canal street, New York, N. Y., Treasurer and General 
Manager of Connelly Iron Sponge and Gov. Co. 


Henderson, E. H. October 27, 1896. 
335 5th avenue, Pittsburg, Pa., P. O. Box 373, Sales Agent 
for James Gardner, Jr. 


Higgins, C. M. October 21, 1891. 
26 Broadway, New York, N. Y., with Standard Oil Co. 


Hinman, Charles W. October 27, 1896. 
63 Beverly street, Boston, Mass., Manager for Nathaniel 
Tufts Meter Co. 


Jacobs, Charles H. October 20, 1897. 
3d and Learned streets, Detroit, Mich., Secretary, Treasurer 
and General Manager of Detroit Meter Co. 


Little, George Bon October 1g).1302. 
103 State street, Boston, Mass., of Stratton, Little & Co., 
Coal Dealers. 


Manning, James S. October 21, 1891. 
18 Vesey street, New York, N. Y., Agent of Otto Gas Engine 
co | . 


Mansur, John H. October 17, 1894. 
436 Walnut street, Royersford, Pa., P. O. Box 226, President 
of Keystone Meter Co. 


Mather, Henry A. October 17, 1894. 
421 Greenpoint avenue, Brooklyn, N.Y., President and Sec- 
retary of Greenpoint Chemical Works. 


McDonald, Donald. October 21, 1891. 
51 Lancaster street, Albany, N. Y., Superintendent of 
D. McDonald & Co., Gas Meter Manufacturers. 
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Meyer, Hermann H. B. October 18, 1893. 
Nevins and Degraw streets, Brooklyn, N. Y., Brooklyn Union 
Gas Gb, 


Mordue, Thomas N. October 16, 1895. : 
Old Colony Building, Chicago, Ill., Agent, Castner, Curran 
& Bullitt. 


Nicolls, J. O. October 27, 1896. 
1326 Chestnut street, Philadelphia, Pa., Treasurer of Shaner 


Goal. Co: 


Norton, Harry A. October 17, 1888. 
8 Medford street, Boston, Mass., Manager N. Tufts Meter Co. 


Osborne, Willard B. October 19, 1898. 
Allegheny, Pa., Constructing Engineer Riter-Conley Co. 


Qsius, George. October 16, 1889. | 
Foot of Beaufait avenue, Detroit, Mich., Secretary and 
Treasurer of Michigan Ammonia Works. 


Page, Albion L. October 21, 1891. 
69 Wall street, New York, N. Y., of Geo. Shepard Page’s Sons. 


Pearson, Joshua Ash. October 20, 1897. 
833 Drexel Building, Philadelphia, Pa., Assistant Purchasing 
Agent, The United Gas Improvement Co. 


Persons, Fred R. October 17, 1888. 
408 Prescott street, Toledo, Ohio, Representative of Maryland. 
Meter and Mfg. Co. 


Platt, E. S. October 27, 1896. 
Room 218, Commercial Building, St. Louis, Mo., Secretary 
and Treasurer of George Platt & Co. 


Poole, Herman. October 19, 1898. 
Care American Gas Light Journal, 32 Pine street, New York, 
N. Y., Consulting Chemist and Engineer. 

Prendergast, Daniel J. October 20, 1897. 
33 Nassau street, New York City, General Superintendent 
Welsbach Street Lighting Company of America. 

Roper, George D. October 27, 1896. 
Rockford, Ill., President and Manager of Eclipse Gas Stove 
Co. 
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Scheel, Henry C. October 18, 1893. 
11 Broadway, Room g21, New York, N. Y., P. O. Box 2228, 
Wholesale Coal Dealer. 

Schell, Edward. October 19, 1892. 
ggth street and 2d avenue, New York, N. Y., Assistant 
Superintendent of ggti and 111th street Stations, Consolidated 
Gas Co. 

Slocum, Frank L. October 19, 1892. 
Conestoga Building, Pittsburg, Pa., President of the Gas 
Engineering Co. 

Starr, George W. October 16, 1895. 
New) Haven, Conn.) (P.O Dox1532., 


Stratton, 5. S. October 16, 1889. 
107 West Monroe street, Chicago, Ill., Salesman Maryland 
Meter Co. 


Summey, D. L. October 19, 1898. 
Wyncote, Pa., Engineer The Jenkintown and Cheltenham 
Gas Co. 
Thomas, Frederick W. October 19, 1892. 
to2 Milk street, Boston, Mass., Salesman, Waldo Bros. 
Trenkamp, H. J. October 19, 1898. 
Cleveland, Ohio, Secretary The Schneider & Trenkamp Com- 
pany. 
Van Wie, E.-G. October 27, 1896: 
1320 Jefferson avenue, Detroit, Mich., Manager Gas Appliance 
Department, Detroit Stove Works. 
Van Wie, Peter G. October 18, 1888. 
Hamilton, Ohio, Supervisor of Gas Appliances, F. &. L. 
Kahn & Bros. 
Wehner, R. K. October 19, 1898. 
46 Bridge street, Newark, N. J., Manager Isbell-Porter Co. 
Wells, Fred K. October 27, 1896. 
72 Lake street, Chicago, Ill., Treasurer, George M. Clarke 
& Co. 
Wharton, Henry. October 16, 1895. 
224 South 3d street, Philadelphia, Pa., P. O. Box 1322, 
Assistant Secretary, Westmoreland Coal Co. 
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Wilbraham, John S. October 19, 1892. 
2518 Frankford avenue, Philadelphia, Pa., Secretary and 
Treasurer of Wilbraham. Baker Blower Co. 

Wilbraham, John W. October 1g, 1892. 
2518 Frankford avenue, Philadelphia, Pa., President of 
Wilbraham-Baker Blower Co. 

Wilke, Frederick A. October 17, 1894. 
1114 North E street, Richmond, Ind., Manufacturer of the 
Wilke China Kiln. 

Wilson, Peter. October 19, 1892. 
25 Witherspoon street, Princeton, N. f. 
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MEMBERS OF THE AMERICAN GAS 
LIGHT ASSOCIATION, ARRANGED 


GHhOGRAPRTIGAEY. 
CALIFORNIA. 

ATG NCIM we cee ec William J. Fay. 
Posennpclesa:enons Wo baClne: 
Marysville = oe D. E. Knight. 
Napate mets se ate eR ee areer 
alan ey ee JonnoA cb ritvonest) 2.5 13th and Clay streets 
Pasadena seen ee Thaddeus S. C. Lowe. 
Redeplutis exes John Clements. 
Hans ranciscos 2. Josep Bb eCrockcttaa os. de s4l 6 POStsereee 

Frederick H. Eichbaum..2644 Howard street 

EG Ward: | ORCS ee. ae 415 Post street 

C. O. G Miller.. Annie and Stevenson streets 
Dar 'OSe oc new Cow pOuilty 
Vall@jo-: Sata ae Johan W. Thomas 

COLORADO. 
Denver. ai tage ae AM He Bra nc iee 2 rep aeieeaete ca 405 17th street 
CONNECTICUT. 

Bridgeport]. aaa Woulit ois hie Dy tee aia 380 Main street 
Danbury ce eee Charnes HN ernittiae eee 350 Main street 
Derby tes cies eee Charles Nettleton, <2 22 Elizabeth street 
Hartiord Sean cee J Ohm Pr aruison so. ae eae 700 Main street 


John W. Hatstat. 
Burdett Loomis. 


Méridén i ee Charles A. Learned ....47 Washington street 
New Dotan, 2. ivetett C,seared 4-118 Maple street 
New Eavenineea.: eS SODerMmatia ol. bees he 80 Crown street 


George W. Starr. 
Norwalk 2 tss5 eee Luter Loaner 22.) een eee 1 Belden avenue 
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a} 32 801) (0) 42 Cela pe age pe Walter Mii lacksongac ieee 5. g Oliver street 
WeaterDily seen. = He Re W ta nS cee a 150 Grand street 
DELAWARE. 

Wilmingtoness seo MdWandeeetise- ee enw nea. 827 Market street 
(SE0ree pa Capelles) ase. 827 Market street 
Boward?) sGutléy gen k i 's.5 827 Market street 
PLnOmass@urlevwess i sere. 827 Market street 


DISTRICT OF COLUMBIA. 


Washington....... Thos. F. Holden....12th and M streets, S.E. 
SPOLLDS ee CLE ae ige rue Serta.» 1409 31St street 
James S. Mcllhenny, 26th & G streets, N.W. 
Hobo Rey eleanis =... 413 roth street, N.W. 
Robert L. Middleton. . 1333 30th street, N.W. 
acoimias Parke. ca: Allen R. Foote. 
FLORIDA. 
Jacksonville....... Gigrence- sa) ammath. 2 ..-% 26 Main street 
bensacolawencrs i 2 Cliarles Py Zeek= 2 2 23, S0uth -Palafox street 
SEAS ISHnes 20 4.) B. H. Spangenberg. | 
Eat p a ere race.) vas ee Oar Miali eer ae, 8 ae Roberts Building 
GEORGIA. 
PNA sh Ts ae 8,0) 5 OS Por J. T. Bowdoin Cocke. 
Atlanta esses. S22 Wik Gra ee ged rae 8, ek 42 West Baker street 
W.L. Cosgrove. .Alabama and Broad streets 
R. M. Searle ... Broad and Alabama streets 
AUlistae a eae so George oe licokey 2 Sse. >. Roo MMC entrerstreet 
CUO LU US ete ans aM = James tH ernierraai 3. un. cere. 31& 12th street 
maVannal ee er James A. P. Crisfield, 7 Congress street, West 
ILLINOIS. 
AllOM A ei oe Pps Porter ah at? = 205 Market street 


Calls fab tseiel soar John dW. ilakinwess.c? nce 709 Levee street 


CHICA gO ee 


Connersville 


Fort Wayne 


eee es ew 


Indianapolis ...... 
New Albany 
Peru 


Terre:H autes gee. 


Burin gion Saree 
Des Moines 
Dubuque 

Oskaloosa 
Sioux City 


“see ef eo 
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S. E. Barrett. ..gog Chicago Stock Exchange 
Walter S. Dole...Cologne & Deering avenue 
A. B. Eaton 67 Washington street 
Chas. H. Evans, 4133 Cottage Grove avenue 
111 Lake street 
Thomas N. Mordue....Old Colony Building 
Abner F. Nash 6357 Ingleside avenue 
5. 5, Stratton 107 West Monroe street 
Fred K. Wells 72 Lake street 
John Williamson 2 East Madison street 
Carl H. Dunbar. 

Robert F. Fitz. 

Edward E. Morrell. ; 
Augustus W. Littleton...111 South 5th street 
George D. Roper. 

Henry S. Whipple. 

William Ridgely. 


-“_s-=e ree ee ee 
ceo ewe ec er eee ee eee 


-~erscee 
- 2s see ee 
ere eer eee eee sree 


INDIANA. 


Det Roots, 

Anthony Watt, roth street and Central avenue 
Alfred D. Cressler. .Calhone & Murray streets 
Olat Nu Gruldiiny eng en rr Webster street 
G. Max Hofmann. 

James Somerville, cor. Penn & Louisiana sts. 
James W. Dunbar.. Sycamore and 7th streets 


H. M. Buck. 

James M. Starr ....1oth and North D streets | 

Frederick A. Wilke..... 1114 North E street 

MowNa Dial ie ets 507 Ohio street 
IOWA. 


Edward D. Clary 
Edward G. Pratt 
George Mclean. 
William Bailey. 

L. L. Kellogg 


g1z North 6th street 
4t3 Locust street 


528 5th street 


Fort Scott 
Kansas City 


Hopkinsville 
Louisville 


New Orleans 


Lewiston 


Portas een 2 


Baltimore; <5... :% 


Boston 


“es ee 2 
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KANSAS. 


William Feehrost-. 5 11 East Wall street 
Northrop Moore. 


KENTUCKY. 


Thomas G. Littlehales. 
ClementaceWiitem: nt. 16 St. James Court 
A. H. Barret. 


LOUISIANA. 


Francis: Carrols: yaa jeuiG4> Perdido street 


MAINE. 


Wiliam M. Scott. 
Eugené H. Yorke. 


MARYLAND. 


Edward L. Bartlett, McHenry & Scott streets 
Lewis D. Bartlett. 


e0rdes Deacdenkopt. +22 32 2).> tg South street 
Charles H. Dickey.. North and Saratoga sts. 
Hranciss ite Fiambleton. 2.5. - Ig South street 


Thomas J. Hayward, McHenry and Scott sts. 
Frederick '. Mayer, McHenry and Scott sts. 


MASSACHU:ETTS. 

Frederick P. Addicks -....-.-: 24 West street 
WaltertR, Addicks... .'. 2.25.64. West strect 
Forrest E. Barker.” State House, Room 145 
Aen AC UEPAUC..0 arnt ee 24 West street 
Bred" |aeawis. &..22 74 Montgomery street 
W. W. Greenough ...299 Marlborough street 
William Hil os eee ce ao Water street 
(Charles. (linman... v2... 63 Beverly street 
ORDe LAr LOrd Sh, att ot 70 Kilby street 


SCOUT He MseisIit lene.) wee 7a 103 State street 
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Bostoneer. ce. eee HarryoascN orton ee. eee 8 Medford street 
ANT LOS u rd Gale Coca eee 70 Kilby street 
Robert. Saber ere oe oreee 8 Oliver street 
Frederick WV Vihomas- 292 - 102 Milk street 
Charles SW aldge ses ac 102 Milk street 
Loh Ave Waldo eye. cere 102 Milk street 
William A. Wood.... 609 Commercial street 
Charlestown ...... PAtriGk OV 1G arene. ane 27 Arlington avenue 
Georvesb aN Gale fee Were Thompson square 
(Helsea ue ener Cyrus WiC opurneee 152 Congress avenue 
Henry tigen ee 49 Chestnut street 
George W. Moses.... 187 Winisimmet street 
Cine@yee sme. nie Walter P. Elliott. 
COL CO tae eee ie William H. Spaulding ..-.... 98 Walnut street 
Dorchester sss pw iliac MG Kanes 2. eee 10 Pearl street 
EVELetteh avi ae F. Schniewind. as 
Fall Riveice tc. ce J OSepbo Ea Ute seams eae 14 Bedford street 
RItCobUrd sie ae Je Ele Op OCs alba ee 316 Main street 
POD) Page ae ore ....316 Main street 
(s1OUCeSTeT es eee Jolin A Sofie. 2eteres ete Duncan street 
Holyoke seo WilliamsT) Sno Wat eee 338 Maple street 
Jamaica Plain..... Bugene «N) Boss. 3-22 te’ate VV erettisit ean 
LiAWIGnCey = oe Cole Rian por ey sa ee 360 Essex street 
LVI ee oe ees Charles airy tartare go Exchange street 
aries es Pichard «sear oe 8 Central square 
New Bedford......Walter S. Allen. | 
Nathaniel W. Gifford. 
Newton ca eee WaldowAs LearmieGrima ce. 2 Jewett street 
North Adams ..... Frank o.RichardsOne =: aes 71 Main atreet 
Northampton ..... Davide Ww. Crate 2 yess 116 Main street 
Springfield }22-3 23 samuel J. Fowler. 
‘Dauntone sees Henry bi Leach omnes 68 Washington street 
Waltham. o. eer Frank H. Brown. “t 
Charlessiy spatldin gasses. Warren avenue 
Worcester esos (Charlies. D: (Lamson wus eee e 240 Main street 


James J. Humphreys, Jr. 


MICHIGAN. 


Adriane) 2" eee Charles H. Raynor...11 North Winter street 
ANDSATDOre a see Henry Douglas....... 107 South 5th avenue 


\ 


PIEtrOls &. - 


Grand Rapids..... 


Pontiac... 


Kansas City 


StmpOsep lies. ten ano 
No) Sa BOTH tae Sige aa 


Camden ... 


Hackensack 


é, = 2,5 = s 6 


eee ere ee 
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[Sa aCe Da et Che ee wera 636 Trumbull street 
LeETOMe CG tOUl cate atcee. « Lewis block, room 4 
Charles H. Jacobs. 
Eugene T. Lynch. 


flehaayeca VEr Aas hth ee eee eg ee Russelif House 
AGEL AV el Siei an cae a eet. 131 Lafayette avenue 
CC OOT CE A) SIN cmt a tao he 2.6 Beaufait avenue 
Petre ane Cr ea te 1320 Jefferson avenue 
H. D. Walbridge. ...42 Congress street, west 
ISTRMEN OO LA o eonlie rs cote 107 Ottawa street 
Harry B. Wales. 

William H. Morgans....... 36 Wessen street 

MISSOURI. 

George S. Clarke....10th and Walnut streets 
Milton J. Payne ....1oth and Walnut streets 
Kermaigaylitenell: © oa... 516 Francis street 
Byrom Chollar.».....411 Notth 11th.street 
sone ella 2 ....916 Wainwright Building 
James tate cts ws": g15 Wainwright Building 
poral 8) hd 0 eg 218 Commercial Building 
Alexander ROss..639... 4 11 North rrth street 
Dantel reek tissel hie. )s..'e 2). 417 Pine street 


Orrell O. Thwing.. Main and Howard streets 


NEBRASKA. 
TevaccBa tiie eri cise 1224 Farnam street 
Tedac eNe ona pple. ot zoth and Centre streets 


NEW HAMPSHIRE. 

H. K. Morrison. 

G. M. Rossman. 

WalterGruAtica:1. ue! scan 46 Hanover street 
Walter bINOrOn sot 55 Concord street 


NEW JERSEY. 


Benjamin F. Archer ..... 319 Cooper street 
(harlest Watson. nea oe 432 Federal street 
* Carl Ha Grat 


Frank B. Poor. 
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Henry Morons Stevens Institute 
F. N. Morton, Willow avenue and 13th street 
A. E. Forstall. 

West Bissell. 


David R. Daly .....Green and Essex streets 
Dudley D. Flemming. .249 Washington street 
JOnn IV SRusDy sa 6th and Provost streets 
A CeGand ye wo eee oes 31 Bridge street 
NaMUCI DMN artise. pa) eee Market street 
AP Slo sa ah Oe heen. 46 Bridge street 


Thomas B. Fogarty. ... 300 South 11th street 
Alexander H. Strecker. 


Bugene. Vanterpoous.: eo. 757 Broad street 
Rinks Wehivem gece ee 46 Bridge street 
WEG Rioters. crt ere es 146 Elison street 
Wild WG as ee eee ae ‘183 Tyler street 


Alan Dean Whittaker. 

James E. Burke. 

Peten VV Sons) aus 25 Witherspoon street 
W. F. Lawrence. 


NEW YORK. 
Donald McDonald ...... 51 Lancaster street 
William McDonald...... 51 Lancaster street 
Frank Ny -Sission. i... 139 Lancaster street 


..E. A. Wakeman. 


William H. Scrafford. 

red: ray Wecler eee oes 30 Chenango street 
Fred S. Benson, Kent avenue and Cross street 
Charles Vs plod pet 722-2 324 Bedford avenue 
Robert W. Bush, 12th st. and Gowanus Canal 
Thomas bye: jen 5th and Hoyt streets 
Charles H. Corbett....428 Lafayette avenue 
H. N. Dougherty. 

James H. Jourdan, Nevins & Degraw streets 
John D. Logan 

William J. Logan. 

Edwmaludlame sare. 180 Remsen street 
Henry A. Mather. 
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Brockivn 1 tee 24 Herman H. B. Meyer, Nevins & Degraw sts. 
Gharles;sE.tRowland 3. tu 61 Morton street 
Dee Eee ROW ARC) Pa. cy ee teres 170 Keap street 
PLCNEVeG mi olehey oof eet se mans- 466 6ih street 
lrapNastanley ®t 2). 310 Washington avenue 
William A. Stedman....785 Flatbush avenue 
Edward D. White....265 Stuyvesant avenue 


Buitglon see es slobne}}Glahane 7.) foe: 133 Whitney place 
John _H. Cowing........... 186 Main street 
Ge dee ELON Olimeee sone fe 249 W. Genesee street 
Peelinienkins® 1. 22.5 43 Massachusetts street 
Foseohaterumholz 722. eis on. 186 Main street 
Jenn De shattucks 267: 720 Ellicott square 

| WLera OU On oe castes 722 Ellicott square 

org lives o 20 eee Frank D. Kingsbury. ...8 East Market street 

Far Rockaway, L.1., Elmer B. Knight. 

Hornellsville ©. <. .. TW. summers. 

Dion; Werkimer Com john Ar Giblin. 7... 5.’ 8 East Main street 
(Piromasw Ringwood.) 2h u8 4 Armory street 

Johnstowm: ~- =. 2). L. D. Spragle. 

Kn estOnect + eae 56 BrankliiehoLeye| Toure .. 112 Jansen avenue 

LOCKPOltr ae ase. Edwin E. Witherby. 

Middletown. ...-.. WY (ittamn§ Fon Pasiei vor) ake} 13 William street 

Mtaey einai ar oe nis Charles L. Gerould, N. Third & Prospect aves. 

Newoure F224. 4g J: Benjaminé}y McDonald: ..... 70 Water street 

New, Roechelies: 2". Ralph Woodward. 

NewrVork.9 ay. 5. William A. Armington.... 256 W. 23d street 


Veer bayles, vit Hee he Do 14tCortiandt st: 
Thaddeus R. Beal. ..138th st. and East River 


Walliataa Reeneal. 07s, 350 Alexander avenue 
WarjaBelivends. 22 ae 7s to and 12 Old Slip 
Wille bie nin@re-en teak 117 Nassau street 
Fred L. Bradley . .-.ggth st. and 2nd avenue 
OV ill ate sbradieyed 02 o\ as 4 Irving place 
ErnestiGe Browh... 5 2% 52. 280 Broadway 
Jonni Bushy 20.0. 1845 Vanderbilt avenue 
ORI ao terete ue aes 553 West 33d street 
it Gee A Cerses at. 2 Sat tne s 32 Pine street 
Willian Carpender. Jee... 32 Pine street 


Cum eC Handler trait 2 cae 41 East 49th street 


New York 
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WilliameM Crane we. ane 1133 Broadway 
Je Alfred. Dixon "aera eer 160 Broadway 
Koberte Maa icon pee sec t60 Broadway 
We EAT) Outhar teres. ae Aeeeer ee 40 Wall street 
George fy Duckos sue see eee 1 Broadway 
Moy era mond ae 192 Broadway 
George B. Edwards ....113 Chambers street 
Frederick, W. Floyd. ..2539 West 2othistrces 
Henry Eoatloydie <2. 539 West 2oth street 
James Rah loydeee rere. 539 West 2oth street 
James R. Floyd, Jr .... 539 West 2oth street 
Arthi Hor ole a 350 Alexander avenue 
BP blartentels eae gen nee 120 Liberty street 
sterling Pri ay ward eae. 357 Canal street 
Richard. >. Chicks ameean ses 73 Warren street 
CG, MCS ELIo Oni ree eee e eee 26 Broadway 
David Le ous he sea: 117 West 58th street 
Alexander C. Humphreys -. 31 Nassau street 
Charles: Wolsbell Seen 245 Broadway 
George Ih. Kreischer =. i119 Hast o4d/atre: 
BieeG. Over oe tere ae eee ee 122 Bowery 
PerdinandiMeKeiges many one 31 Broadway 
J. Manning 824. 2 eee 18 Vesey street 
Knmerson McMillin’... 3. G:= = 4o Wall street 
WilhamyN Miulsted Joe 5 512 West 22d street 
Aliens 4 Millen 2 eae 340 Third avenue 
Api One Pare tena ace ann 69 Wall street 
James D. Perkins. ...228 Produce Exchange 
Henry M. Pierson 22 ee. 25 Whitehall street 
Plerman! POGleG aoe aes 32 Pine street 
Daniels) |. Prendergastisss me 33 Nassau street 
William W. Randolph...... 31 Nassau street 
ACoiS Weichieliaer ace ae 350 Alexander avenue 
Thomas F. Rowland... ..329 Madison avenue 
Henry C. Scheel. ...11 Broadway, room 921 
Edward Schell ....gg9th street and 2d avenue 
Hiv S@a Vern Saya = 228 Produce Exchange 
Roberta a SOUL crerter ere 100 Broadway 
George IC sufamersia-2e) 109 E. 24th street 


G. Treadway Thompson...... 40 Wall street 
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Neweyvork - ste 2. ENCLEATEUO NV EDEL D. cai nit a o's 633 East 15th street 
OSG irsteaVCDEL. .ce.. c - 633 East 15th street 
pte COMIC nile cep as 245 Broadway 
Willlamettenry White >. 22. <-. Ba. bine strect 
Girarlesuk WwW Inttier. |W 22042 45 Broadway 
CG CoOrcentnwyy OOS... i Scns, 31 Nassau street 
Oscar F. Zollikoffer -...- 65, West 54th street 

Niagara Falls -.... Louis A. Boore. : 

Nyackgraretccn te es Pep Viee OOLUISie 3.03 or ees ee broadway 

CSGens pul ens. 0 Vie ea TT Ee ge Aaa 17 Franklin street 

Potten eeterae cs... Charles J. Ross. 

ROTUEP EV Isto ioc’,. 5 Onna oilinsen oe Ree tats SP: 1 Mt. William 

Poughkeepsie. o. . James M. Hadden. 

PeOCHESUCT emirates 2 Gay WistoTraven fer te. sue"). es 36 St. Paul street 

Dy baCiseenGey. che Christopher G. Atwater. 


Philip Cross 
T. Littlehales 


MlslinetOWOOd. .s..). 216 North West street 
US LLG eigen te hea ae Edward A. Pinkney .-..29 Whitesboro street 
Watertown. oycc Pienrync WV ldiney. 3s)... 1g Anthony street 
White: Plams sox Richmond E. Slade. 
YOU e tars a ae a aer: jedan ents el lag a eat 95 Woodworth avenue. 


NORTH CAROLINA. 


BLOVaIIG 2 sv ATIhUL Boardman. 

Reale! a ae M. Bowes. 

Walmipgton: 2... ;.. fonne Wee eilby sy 2 116 South 6th street 

% 
OHIO. 

MTCC 9 5. eos eV ott lem eet o/s 223 East Market street 

UCP Rise: oats ce J. W. Gwynn. | 

CADUOLS aeisa-. ss ls L. W. Wells. 

(AICI ETE a ave ee ad Andrew Hickenlooper ..-..838 Dayton street 
William A.-Miller?:- 2. 2817 Eastern avenue 
BY Mier nora Oe Vine t8),) =). «ot ora 39 Mill street 
PAINE Se iE ROLACeY an 2 2 ce. -39 Mill street 

Mlevelandts 2 Wirs.G Franklyn L. Alcott. 


Malcolm S. Greenough ..356 Superior street 
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Mlevelannd i samen es Gustavus AH vides ce. 85 Kennard street 
Virgil Maram aac 356 Superior street 
Daniel R. Warmington ...-.. 412 Pearl street 
H. J. Trenkamp. 
George H. Warmington..... 412 Pearl street 
COlWmM DIS res or aire Irvin Butterworth....135 North Front street 
Dayton foe aoc eee WP aCallalaii.. ser gor East Third street 
Robert Re Dickeyo ne Main and 2d streets 
Plenty; Gs Graves: sca Main and 2d streets 
Joseph beh secs 203 East First street 
Delawdatee alan ot Ts) OS Gres: 
Hamilton’ 270.2." Peter G. Van Wie. 
NieWarign =: er Beman G. Dawes. 
OVEdOAre Mare a. fet C, As Byers: 
Charles R. Faben, fr...327 South Erie street 
Kredaivs Bersotismam saan es: 408 Prescott street 
AWAKEN ee ee Géorge Ele iay ens pene 209 Main street 
Zanes valle yng pae Bugene Prine... 188 North sth street 
OREGON. 
POrta i Gort-hee 5 ape Charles F. Adams ...5th and Yawhill streets 
Sek LEST gre aie el eee ie dee EES ati 
‘PENNSYLVANIA. 
Allegheny <asee- 2. H, A. Carpenter. 
Willard B. Osborne. 
Onn ?Y On tere ser oes 31 West Diamond street 
ALENtG Witwer Arthuy F. Bigelow ..... 540 Hamilton street 
AltOOn dies sie eee (reoree: Hie araatpenc 2526 Broad avenue 
AReletaWey eh (el hee er UE oe First National Bank 
ATCMOTCS. -- eee Woe bi Barre aces fa ee Linwood avenue 
Coatesville. 2. e Pali e Gibbongee. weer. 407 Chestnut street 
Hastonici. 5) oan Walliamy Ela \Viard cet fat ocr 228 Front street 
ELasrisburginac aeee WoeG, Givandler: von. 30 North Third street 
Honesdale 5 2.4. Henry 2. Russell anaes. Main and 8th streets 
Tohustown..1 7.875 Andersontiienaltersa-e =. « 405 Main street 
Laneastene. eee J. H. Baumgardner . .129 North Queen street 


McKeesport 3-23. Richard Marsh Parker ....420 Market street 


Philadelphia 


eer er2e28 
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Harry Cay Camisnaa:, 224 South Third street 
Je hdward Addicks..3-.% t500 Market street 
W. D. Althouse, Room 719, Reading Terminal 
POs AROTeEWS. 7224 tgth and Allegheny aves. 
William E. Barrows ...-.835 Drexel building 
Pie oe baths, 22221) 4257 Frankford avenue 
William I. Battin ....3701 Powelton avenue 
es pee beach. et ee)... 813 Drexel building 
Bre ie be DOCINe Sten oe 813 Drexel building 
Cyrus. Borgner a4. 23d street, above Race 
Ree Browne. . 147s 222 South Third street 
James Buckman ...2.-. 8th and Green streets 
William Cartwright ...... 3413 Baring street 
Wie bO Det hata dros 0 gra 6 813 Drexel building 
ee ecrOllingyesst. 7.20 U8 813 Drexel building 
Pie olemaniacrs s)-: 625 Drexel building 
Here Din geen ons: ..720 Reading Terminal 
hry ee OU UMeKe artes 813 Drexel building 
Acihum bs Hilbepks = 57/22 28 Drexel building 
Georeee wa Ee ikinsoc 04. 2. 423 Walnut street 
William L. Elkins, Jr.... Land Title building 
Viilliamer ehodelle ti.) 50 Laurel street 
Walton Forstall ..... Broad and Arch streets 
jkslaty Ie aiag 2s Berea 39 Laurel street 
Alonzo. Grattlevies in, 813 Drexel building 
William H. Gartley...3044 Richmond street 
WeSaVVie GH Domest tet. s- 813 Drexel building 
Wee Gn OOd wits gates. 655 Bourse building 
POUM MS TED DEE cae ale i613 Kace street 
ADE C WeReaL vice. geeen cet. 2c). 1513 Race street 
ew Lat iicrmentter seit 2 1513 Race street 
Chatless Stake ea 138 South 6th street 
Willvanreeetlelnie . F 5. 1339 Cherry street 


William H. Hopper, 
131 West Walnut lane, Germantown 


Vithward'C . heey is. i: 813 Drexel building 
Mewistsillicwa 2. hu 813 Drexel building 
William MacDonald.....-.- . Point Breeze 


Alex. J. McCleary ...22d and Filbert streets 
Edmund H. McCullough. .224 South 3d street 


Philadelphia 4-75 


Pittsburg. ss 


Reading 


ee er 


ROY Crsiordn ss ae ee 


Wilkesbarre ........ 
Williamsport....... 


Wyncote 


--s=e- eee we oe 


excell 


JohneMeiihenn ye eens. 1339 Cherry street 


John Di Mclihenny 7.8-* 1339 Cherry street 
Flenry Gss0lGitis ese 926 Drexel building 
TPC) 2 NICOUS seen era 1326 Chestnut street 
FR OLIEINIOETIS paneer 813 Drexel building 
Warlertl erage stones 813 Drexel building 


Wilham K. Park..... 22d and Filbert streets 
Joshua Ash Pearson .--.833 Drexel building 
George G. Ramsdell ....222 South 3d street 


George d .RODerts tee 813 Drexel building 
AlbertaR-osenthal 22s. 1315 Filbert street 
William L. Rowland. ..4800 Chester avenue 
William s}esermilleee seg 813 Drexel building 
Pon Sheltomi ee ...524 Drexel building 
Olin We soit heer en eee 60 Laurel street 
Williams Fi tSmiitin cs ee 1219 Filbert street 
Henry Steck... .631 Chestnut street, room 12 
J. W. Stirzel. ... Richmond and Tioga streets 
Morris W. Stroud >.22 2222 South’ Thirdsstceer 
Henry Wharton eee 224 South Third street 


John S. Wilbraham ..2518 Frankford avenue 
John W. Wilbraham ..2518 Frankford avenue 


Walter: Wood ee yet. 400 Chestnut street 
JocAy Faux: teenie 62 Conestoga building 
ames (Gardner eee oe 335 Fifth avenue 
Lee el enclersomeerress me 335 Fifth avenue 
DD waberberteLOstetiercre aye 59 Water street 
ohne). tic H irey 22 fe - +-+435 Sixth avenue 
Frankel slocaui wate. Conestoga building 
J Ohm pier VW COX ee tie vise a 311 Lewis block 
J. M..H. Young. 

RODGrEy One | Aaieer ee eee Sixth avenue 
John H. Keppelman ....20 North sth street 
Jobn4H aMansursuo se.) 436 Walnut street 
VOsHtia tiSeN iirc ies see 352 Chirch street 
Marcus Smith .. .Welles bldg., Public square 
Q.S. Backus. 

James W. Lane ....1046 West Fourth street 


Lewis R. Dutton. 
D, L. Summey. 


Bristol .. . 
Newport . 
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Ree fae Jacob L. Kuehn. .33 East Philadelphia street 


eee z-eeeee 


PYOVIGENGE ks us Pee 


Charleston 
Columbia 


Chattanooga....... 
iN Ren} 00 Sy pees Paes 
Murfreesboro ...... 


salt Lake City... 


Norfolk . . 


RHODE ISLAND. 


ad A OTT eee ee tae eo 181 Thames street 
Mdward Mia Dart. sco. .136 Clifford street 
MW isp tel CS By ee Rear 20 Market square 
daly, UBS. el eRe) fod ee ade eae tor Public street 


James H. Armington. 
Zeuner M. Jenks. 


SOUTH CAROLINA. 


ASABE Thomas: [Turner .-.....224 Calhoun street 
ounce Danie satin) sce 1344 Main street 
TENNESSEE. 
PamessHOrbesy2's:.4 oats = 619 Cherry street 
Ta Gardalh a ytce< Main and Mill streets 
C. S. Knight. 
TEXAS. 
JobnaGimper . wa. 2 32d and Market streets 
Walter. Rathell..4th and Washington streets 
UTAH. 
John Kempf, Jr. 
VIRGINIA. 
Fredericks OUCh iste « 26 Hamilton avenue 


Newport News....- 


Petersburg 


“eee ec ce ee 


LOrsmiouli es 4 es. 


Richmond 


RR OAnNGKer ewe 


seattle nin ie bsas : 
spokane Falls. -.... 


Fiat y ale ice. 
William S. Bowen. 
WillhamsimBaxter 735; 201 Sycamore street 
Henry H. White. 
W. P. Knowles. 
Edwin G. Holzeriesss 52. 204 Terry building 
John C. Rawn, 
Terry building, Jefferson & Campbell sts. 
WASHINGTON. 
C. Russell Collins. 
NV eee GCL 
WISCONSIN. 


Gece Mcmillan: ae. 2 fst. 565 Oneida street 
David Douglas. 
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Janesvil lew eer Track “AW ortendy kere. eae 5 North Main street 
Madison cee Henry Doherty. 
Milwaukee - 7 2-= jo eECLeLiCK Us TCUeL ar a siete 118 Farwell avenue 


Julius Buss. 
Edward G. Cowdery, 
Milwaukee and Michigan streets 


Sheldon J..Glass...... Montgomery building 
Howatd CG. laters. aes 245 Oneida street 
James TW aikete ist yoa eeeee 249 27th street 
sheboypanw aac: L. S. Williams......706 North Eighth street 
ENGLAND. 
LAVCLpOOles pone William Ko er een eter eee Duke street 
Londone etc Arthur G. Glasgow. ..S. W., 9 Victoria street 
(reOrge tl MiVeseyi 4. mae Old Kent Road 
J CAIN OTGrOSS Mice) tenet g Victoria street 


John T. Westcott, 
19 Abingdon street, Westminster, S. W. 
Corbet Woodall, Palace Chamber, Westminster 


NOVA SCOTIA. 


Halifaxeesi at ceen Robert Baxter. 
ONTARIO, CANADA. 
Brantiord:: a. see Wm. M. Cathels. 
Hamillonisece eee Frédawe Gatesme i 17 Herkimer street 
-Edmund Cathels. 
Oita waco cena J ODN Oates 2 neers 23 Spark street 
‘Lice Danderdalersa. eer 23 Spark street 
‘LOLONLO 2s meen Dl evicmiheld? ase. .-157 Dowling avenue 
William: H-Pearson, . 7. 1g Toronto street 


Wilham H. Pearson, Jr....95 Isabella street 
QUEBEC, CANADA. 


OucbDec seo eee Davide aeg pics: ee. 2 Place d’Orleans 
New England ee reer hehe uo oie eta te ane 72 
Middle. States. .2'.c.titga ie ee eee Ue eee 248 
District of Columbia andl South, east of the Mississippi River. 36 
North of Ohio River, and east of the Mississippi River... -.- 82 
West of Mississippi River gic ate See ese 41 
Canada and Nova Scotia ...........-- et rig: oh alot eee oe IO 
England #0... ise se o8 Sue ee eee cl ete ee eee ee 6 
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MEMBERS “DECEASED: 


Greorrves VV .cParsous: yc... yee Rochestery NieVe means ok — 
Gorpelius: L Hyerett 2s acne 2a ns NewivVorks Nive. ve Oct. 
CTA POULLOUE co teeters 5 ear eae Peekskill Nis Yeu aes as Apr. 
Charles Atolliers metas. sca aes.» SLoLECTE hy ed pac Jose Sota May 
Wal Elin Pieteyiayrniae. cue tess fos Ban COue Mey. circten os 5 May 
WalliameB; Clellandaentcas. 4... Nieksburo gi Miss oo... « Oct. 
Gene LazeNobler cans ae. ye eal WECONTGS 6 LNG sity 6 Valeo Oct: 
Grecrve Bais iin nes oats ah Paalifamre Nt Ostet cis sini ne Nov. 
OliveraGa Steclomeein. cate. 4 UE ALG NEY cee Oi ome © es Dec. 
REDE V CRW aL LUOrae iain cos 5 acs JETSEVCCITYs: Nid) ones sass Jan. 
IS CrDMNEWENAVE OMe a atte dacs se aa Se Bien Waynes: LNs eye ice co May 
Oun: Gua buxtonmaeee si... done Sprinoticld SO) cee. eae a July 
evra wight wi... yok. Yes splinghelds Mass. i... Feb. 
liners Was Clark ce) pie. os es ates as Philadelphiase Pastas se. : Mar. 
Eli Butler Metals ce piaw ets Meridenss@ontia.. 2451 a7 May 
BLenry pda wens sie yen or a, Philadelphia, .Pa....%.... May 
Henry, Gartwrighti; ja. rh see 2) Philadelpliasa Pa wisi: June 
Magn 2 Keith oa are. ke et ‘kaunton,!| Mass... ss neces Apr. 
G. Warren Dresser (Honorary)..New York, N. Y......... May 
iSVR Sones 0 ete nes veces oe ate aston Paes. ates vuies s June 
Wiehe Pei Cmemne tice ie ees Wlevelandy Ove. hans oe ca June 
James*D.¢ Merriman, ...0..045..-2 WVetarCriz, Mexicoy: 52. + June 
AV.) Richardson... /.u.% 6.50 NoTth? Adams, Mass. 2... Sept. 
Miles We Caughey o0s. .k qacee wee TemiG Pai Ce aay stot ee Sept. 
Wilmer.G, Cartwright ..75.40.., EiGbO wenam Nig |e hie taciea at Feb. 
Ebilipsre eeblesias’.,ic soci edie). Quebec, Can....... eer May 
TD OWAZ TL LECZ OW SIME cae ake Sa IN GWRVIOLIOUN SAVE Che cle tle o Oct. 
‘LhomaseButterworth...... i. o Roecktordia Lilet 2, aoe Apr. 
fseonre Cornell ait c.. e Fs ais 9h ob Youngstown; O°. 205.4. .% Apr. 
Francisal Dompson,...2. ten come Charlestown, Mass....... Aug. 
aanes De Dreweres oe eat 2tieot Springtield, ass. '. 002.) Feb; 
Emile J. Durand (Honorary) ....Paris, France...\......... Feb. 
FORDE ATIErSONINS Le 7 tnt. re Fe. LYontous. (en. aoe, June 
Wames vr me Walker. Sri s..' os. fo! (oma wands! \ case cys: Mar. 
PAPI Oe NB Ret aa am cee ea ed FionstOmiyl exaSs.c. or oan Feb. 
OUR AR ratt tas tax suk stele ave. Jamaica Plain, Mass..... June 
WVilliatasrlelme As, . Nada eee PAR LALL Loge Ural eters ah ees Sarasa June 
POSED STS Callingts ilelt sia atactes Philadelphiass Pan. 6. bso. June 
OUT NELLY PNY me aisre sche eee. ee Baltimoress Wl dieer v0. Aug. 
John McDougall ..... Latin are Hiorneliswilles N.Y... 2 Nov. 
Se EATRIN ASD pate tak re eine ete a 53 RSC omECCUES uuIVE Oe eto exelent 6 Novy. 
OMT ACOTEWTIONE Ha: © a1. soteicist eo o's Poughkeepsie; No Yo 3... Dec: 
SiMe Mauri Ce tirvie nea era caste Inga IN kis viele nt <'e Dec; 
Robert B. Spice (Honorary)..... London, England........ May 
Edward: (ovising ices. «ge ticuty « se jacksonville. Lies. 29% te: Oct. 
Olivers fi Cushinowe scan. an an Lowell s-MMassis.. .ino's «ss Jan. 


25, 


19, 


i175 


1875, 
1875 
1876 
1876 
1877 
1878. 
1879 
1879 
1879 
1880 
1880: 
1880: 
1881 
1881 
1881 
1881 
1881 
1882. 
1883, 
1883 
1883, 
1883 
1883 
1883 
1884. 
1884. 
1884. 
1885. 
1885, 
1885, 
1886 
1886. 
1886 
1887 
1888. 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1889 
1889 
1890 
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“THEOBALD FORSTALL tsaaeaais. Chicago, dlivcs vege ee! Jan. 

William: Parrish p42 t.cecciokee ete Seneca Walls, NV .amee Jan. 

Walter B. Houston... 00s. en's Rahway; N.oJisisssveuss Apr. 
James Henri Rollins. 2.4.2.0. 2% Worfcester, Mass - 00.0008 June 
GEN. CHAS. RooME (Honorary) New York, N. Y......... June 
Be Ff; Shermathav.d..cchceer ance New -YOrhe! No.V ioe oanaon Oct. 

Nathaniel \Tuftivece. cases Boston; Mass . 1.23. 3000 s NOV. 
(60. Wi Kraft.cgis.cperdee veut s Philadelphia, Pa.u.<0<d<0; Dec. 
William Blooney Sh is ve oo 2 ck New York, N. Vesusee ec Jan. 

"William 4H. DoWitss a. ea nnsee vane New WOskiIN: V. ve. Fe: Feb. 
IPE tom 0.4.47 ans aus Soe REVeRRE FT oo. vice hovna,<tees Mar. 
Je "eis Sterling’ ia en ae le Rees Monroe Mich ti ics) May 
iy M. Rassell stesek ud vas’ Abie sti Letiss Mo.d <5 eaek oe: May 
Satine] Prichit@(isn. 26 «em tae Nashville; Tenn’. ..seu0.. Sept. 
Jotin, Antrewiay ven. c.sareer es Chelsea, Mass. «...0:. Feb. 
Geo. Shepard Page sash. costes «8 WewiVork; NOY ¢.2eue. a Mar. 
Gharles Nettletoily.< . 544.5600 ee New York, Ni Viervcies May 
Alfred M.c Nortofit, spec ace, eons sVashtias Ne Hie ncn tee July 
George A. Mcllhenny ...... Washington, D. Cuis.... Oct. 

Jobin J. Griffin. Ssnssaas <6 5. come Philadelphia, Pas. x oss Oct. 

Austin M: Coppes.s.2.00-u8-aue Boston; Mass. iiss isso. Nov. 
Fred: WH. :Odiowmwecs. » aeaca seme Boston; Masse ou. 0s sean: Jan. 

Frank’ lie Dye¥stisaien deta eee aan Salt Lake City, Utah..... ‘Mar. 
Matthew Cartwright ........3... nochestt.< NOVYuc.. oom Apr. 
Henry G. Hordley, 2. dyseece. ves Cumberland, Md.......-. May 
Haéward. Jonesig shige. cee eee South Boston, Mass...... Aug. 
Thomas; C. Hoppery,.. sagen or Philadelphia, Pa... .sews's Feb. 
FréederickiA. Sabbaton . Sent POP OIG NT oc seein ak ee Apr. 
Jolin Hat Knowles 47.002 eee Richmond): Va sn Vaweaps May 
PauliS. Merrifeld@ia. so. a eee New Works Nw VY... s75n009 May 
Samuel G. Stitéesx..5 10. on anes Pawtocket, Ri Iisa .. Hix Nov 
Thomas D. Gilbett'.,....s0%3 ...Grand Rapids, Mich..... Nov. 
Géow Henry Wells... 2.5. «eens Washyille; Tenn...276vdee Nov. 
Thomas G. Corneil 3h. 7. ee Yonkers, N. Yo ¢nexeanves Dec. 
sylvester S: Townsend.) cea. wae IN eWeY Ok wIN Yee Jan. 

Jas. McCutcheon 5. sre oe Fittsbare, Pa. teten seers ote Mar. 
Oscar Zollikoffet .2 vane: eeate es New Work, (NiYo ce eenes Apr. 
A> PB. Collins. sapaies pe fea ee eae New Britain, Conn...... Apr. 
Wr. C.,Adams.c4...capeler ae Richmond, Va....... ... May 
Go #, bennett, “]T. aaa aeee PRECDOM RING | cp ces cone July 
Wilbur H.. Townsendte.29.4e 05. INCW.cVOrmeeN: Y oases ee Feb. 
Jos. 'R. Thomas sienieresaaees New Votks N.Vu: 4.5 az SINOV. 
Joss). Weeksianc) ye tele Pittsburg, Batis: Dec. 
John! W..Newellsa.).4 | anime New Brunswick, N. J. . Jan. 

Fred W.- Norton), 1:5. ee ae IN Sistas IN Lan ee ote Oct. 

WL Proctotar it ece ah eee Opdensburg: IN2Ys chi. on Nov. 
James FS Roserse cs. nace eee Jamaica Plains, Mass..... Dec. 
eds Ll). Cabotiey sce va ne wee Lawrente,( Mass: 3... wa2at Jan. 

Johar Tracey ..32i9.0 5 ee eee Poughkeepsie, N. Y...... Mar. 
Clettord ni Slade, ot tn ae Portcherter, Nuovo. 2 May 
Wros Gardner 00 ee Cee Prtspore; Vater. . os Aug. 


Number deceased while on Roll...........,.... 97 


19, 
19, 


IQ, 


1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1891 
1891 
1891 
1891 
1891 
1891 
1892 
1892 
1892 


1892 


1892 
1892 
1892 
1893 
1893 
1893 
1893 
1893 
1894 
1894 
1894 
1894 
1894 
1894 


1894 
1894 
1895 
1895 
1895 
1895 
1895 
1895 
1896 
1896 
1896 
1897 
1897 
1897 
1897 
1898 
1898 
1898 
1898 
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